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SETS AND FUNCTIONS 

A set is Many that allows itself to be thought of as a One . 

- George Cantor 

>/-u 

(George Boole) 1 U[3 <S 'jt'LHv 6^^ 

£ (George Cantor) (1845 - 1918) /iJ (1815 - 1864) 

20 19^^Y(jA(T 

- 1 tJsfSi/'ijC/y'ijjfyjji 

<A t fjt >sslz Jj 

£ £- £- 1 y*j>\ U^C ~«yii 0/ 

cl- (functions) 

R Jjlj*l(jSfl/jl(cL- N 

Sets .1.2 

- : — I i 

_^_ t\hCsjCuj£ 


tfJ^-ZU^icSbdcL- "s/* if*" & 
-c-'zJ'tjSfj b/*L^s~ChS c-\jSfj\»L>J*d* fJr^i 
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V 98 

^ « 

ouAiJitvu&f » 



(1815-1864) 


J—i/ 1 ~c~td* > s/ijisjjSLcsiiu 
Si jiipiSi ^isi^ 

♦ 

ji Jitu *L 
lil^ULv lCWl?!^ 1 

-*4* 

jSlJ^isJytfcL- ^‘^itCL- 












(Notation) ijLs 

Jjlte-tyis X, B < A J> (Capital letter) 

ssfc x x e Y -Jt2-J/;\£<z-ejS) y < x (small letters) d. 

Y *sf t t e Y * Y 

(Examples) : jifr 

(0 

(ii) 

(iii) 
ft? (iv) 

Vj'l/Ul£:.£ (v) 

(v)»(iv)<(iii)<(ii)<(i)t T ^/*l E vjI D < C < B < A J)J[f/ 
-UZZ—J/I^cl- <J> Lr^<£-D d*sjt> 

- 1 -i 1 / 

\/ j>}£)}jf (i) 

-<£_lTl l/ n (ii) 


uZy^^dAj*^6Ssnjf i) C >±*s»j£ A *Ls\/{ 

i i H # V 


- 

(Cardinal ityJksejUtTx f^yi))jf X »£/l(i) 
-c£2_y^lku «(X) X 

oo X i^jTL/<(ii) 


-t- A ^(?V B Ul^Cfjt 
-£-dSt»\*^ (definition) IX f 

/*/& X 7L_ X s/ifti Y Y < X S>fj) (Subset) : 

zeY (VY zeX Y < X (jr-rf/^V Y 

-^^(/^^b>^4lyrJ^yr^U. XcY Y<xfl 
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-O* 1 JiUv jt’J&jjvAoji Z-il/^iU* Y < X &-£» (Setequality) : 

-*i XQY Jil YQX X = Y (f~ -Ut^ X = Y £ , lf i jZ>sJ\v(jil 

-<z- n(X) = n(Y) Ajl X, Y (Equivalent sets) : ki+'Jjlr 

P, Q (JiW^-lTlfQ = { 3,-2}viI P = {x/x 2 -x-6=0} Jiv^J^/vACJlv* 

Q*F F, Q ?yt F = { 3,2} A P = Q ik.WJtTLjfWi U* 

O*'<T( l?<£ A ‘ /’(A) A \f l) A (Power set) : 

-<£-lrlf U/:U»<s_ n[P(A)]=2 m JjljS>[£/*ty'jZ P(A) y^vil n(A)=myi -z-k'&lf Jy A / P (A) 

2 j* A= { a, b, c) A -/vj^ZlJl?* 

n[P(A)]=8vil P(A) = {ty,{a},{b}{c}.{a,b},{b,c},{c,a},{a,b,c}} 

? bs (JC'^C/^- C^T ^4—’^' 

-0* /»zox<4:Y of'Ot'^ 

(Operations on Sets) : 1.3 

-Ut^foi^/Su^Z-UZjjf-U!^ Y <x SJj} 

X u Y= { z/z eX or z e Y}, (Union) jU*I (i) 

(l^ 2£-> "Y ilrl X") 

S'pfVL. y /ji/'b'fx j£ x u y X£/) 
-JtibOfo Y C XUYvil X C X U Y(^fc/-^LiiLfl 1.1 J*0 

X n Y = {z/z eX or z e Y}, (Intersection) C/$ (ii) 

(o£^> "Y C/lfS*X") 

y jtt x xdt/'tot^j/'uZ x n y Jifjh 
p ^[ 2 -ijg&’Ufo XnYcY vi<X n YC xC^fc/^Lii/l 1.2 /i;vil(^ 2 lu/ij 

X/Y= { z/z eX or z g Y}, (Set difference) CiiO 

(d'Z'Z "Y 0/ X") 

(/» 1.3 SljsIdtiJ? Y £t£/'b'4.l£ X ji X\Y jl£/) 
XJ(?>I A\B Ukf-Ol A-B / A\B yi-<±xS&>0>i 

XAY = (X\Y) U (YYX) (Symmetric difference) d/if& (iv) 

(c/?2£.> "Y X") 

-C&U& x n Y ZjlS'C f '(V£ x UY jtXA yA/J 
u o^i X c u / (Complement Set.) : (v) 
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fig 1.6 


V fox/ XJ\X? 

e~x/ U \ X 

(Disjoint Sets) l tJ&yi (vi) 

L JL*A Y J»\ X 
Y j»\ X h xn Y= <| )fi$ 


* 4♦ v N ' 


j 



B ={1,2,4,6,7,8,12,15 } A= {x \ x q-sjtfa&lfeJll} Si/rf} 

C = {- 2, - 1,0,1,3,5,7 } J» f 

(i) AU5 ={*|*e A or xeB} 

= {x| x x i jc= 12 i 15} 

= {1,2,3,4,5,6,7,8,9,10,11,12,15} 

(ii) CDB = {y\yEC j>\ yEB} = {1,7}. 

(iii) A\C = {x\xeA/ *6C}= {2,4,6,8,9,10,11}. 

(iv) AAC = (A\C)U(C\A) 

{2,4,6,8,9,10,11} U {-2-1,0} = {-2,-1,0,2,4,6,8,9,10,11} 

(v) U = {x I X } /)/[}} 

0 g A l* 0 J)fj? 

A' = \J\A={x\xtytxiJ?j£Aj^x»/\*-Cl} wl 
= {a: | 0 12 } 

= {--4, -3, -2,-1,0 } U {12,13,14,15.} 

= {-.,- 4, - 3, - 2, - 1,0,12,13,14,15, • • •}. 

-tzJVxif B yjl A£- U U J'jj'j*) 

(i) A\B = Ar\B' (ii) fl\A = finA' 

(iii) A\B = A Anfl = <t> (iv) (A\5)U5 = AU5 

(v) (A \ 5) n 5 = <|> (vi) (A \ 5) U (5 \ A) = (A U 5)\ (A n B) 
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Properties of Set operations ts*U1.4 
(Commutative property) (i) 

(a) AUB=BUA 

(b) AflB =BC\A (f.Jjp&tiiltLl*') 

(Assosiative property) (ii) 

(a) Au(BuC) = (Au5)uC 

(b) An(Bnc)= (AnB)nc 

(Distributive property) ^ (iii) 

(a) Afl(BUC) =(AnB)U(AnO (t-ift/lfl 

(b) Au(BnC)=(AUB)n(AuO oifl) 

iS't' C-OV- cC If \j£- U*p-l^i^ i 

(Commutative property of Union) : (i) 

BuAvil AuB B vj I A >±*s)J{}/fitjZ 
"-2£y/*bt/fU>g: ^ L^-ccjU^- 
Z e (A u B) B u A y^G' AuB I 

ZeBLZeA ^c-ki&Li&L B vjI A %-y^ 

zgA\jB => zeA or zeB 

=> zeB or zeA 

=> ZGBUA 5 U A. (1) 

(/%* B u A y^fc' AuB \ZSJ> ££ Z e (A u B) 4 !a A 

AuBcBuA J^g: ^ \Z><L- ^ U^UpL^y** 
AuB (/y y e (B u A) y** GU?) 

^LZljtf/r yefluA => yeB or y e A 

=> yGA or y GB 

=> y gAUB AUfl. (2) 

AUBy^iiJB u A y e B u A ( 2 ) A 

-t-btjflr (BUA)e (AUB) 

^Sfyt^nS%! (BUA)c (AUB)^f (BUA)c (AUB) 

(aub) = (bua) 
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jt J I (jCl/Ljf cLsjjJtrf, £_l“lf L/ci U ^x^jVdU i-£l (j£ (/*l v 

vA£. It J»&^d U l/*-J^ 
<£L_ (primenirniber)(ij^>^j>|^l^J^ki^(j\j/(i) 

A\B = B\A )vi}f B j:\ A (iv) 1^ J ^>^}^/ / '^}a Ciii) 

45 <21 <15 <9 <*>w{\sJs[ (0 uy^ 

-U&AjtijV'jsl&*B / is 
180° (ii) dU 

2 LJy (iii) lyUicJcFjj-c-ij*^bcP- 2 jAzLc-hl£ (iii) dijt 

lvCs< 2}~y lvCs< IfVd L* iJjl ('L/l ^L<^_ jx/j 2kf 

-<p_jJ«*Ul£L£>J £* jT(- 4 _ fe^; i/f^-^-f- 

//’t f 'fO£. B <=-A | A'jiJlLJto, A\B ^ (iv) dLt 

j»\ B\A= {7, -1} AVB = {2, 8} < jt&jy'JL B = {5, 7, -1} j»\ A= {2, 5, 8} Jl fijl 

-£-}&t)li\/*ljiji (iv) JC>-<£-fryiij?\v A\B * B\A \J? 

4 ****** ^ * 4 


„ ^ , „ 1.1 JO 

-'<zf.QjA{f'cL-ct iJj (i) 

-'^.^^{f'cL-ct iJj -C-S 1*^)1?’$ (ii) 
A ={ -10,0,1,9,2,4,5}^ 5 = {- l r 2, 5, 6,2,3,4} 

(i) J AuB = {- 10,0,1,9,2,4,5} U (-1,-2 ,5,6,2,3,4} = if 

= {-10,-2,- 1,0,1,2,3, 4, 5,6,9 } (1) 


A BuA = {-1,-2 ,5^62,3,4} U {-10,0,1,9,2,4*5} 

= {- 10 ,- 2 ,- 1 , 0 , 1 , 2 , 3 , 4 , 5 , 6 , 9 } ( 2 ) 


(AuB) = (Bu A) c-l/^.l A <Lf ^ (2) j»\ (1) &A/ 1 



Fig. 1.7 
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(ii) 

Ar\B = {- 10,0,1,9,2,4,5} n{- X,- 2,5,62,3,4} 

= {2,4,5} . 

yi SnA = {-1,-2 ,^^2,3,4} n{ - 10,0,1,9,245} 


= {2,45}. (2) 

n B) = (B n A) ££ B j>\ A jjl 



f 1-2 

A = {1,23145}, B = {3,456} C = {5,6,7,8} 

(ii) (i) A U (5 U C )= (A U 5 )u C. //»/&& 


(i) J BuC= {3,456} u{5,6,7,8} ={3,4567,8} 

A U (fl U o = {1, 2 , 3,4, 5} U { 3,4, 5, 6, 7, 8}= {1, 2 , 3,4, 5, 6, 7, 8} 

J AU5 = {1,2545} u{3,4,5,6> = {1,2,3,4,5,6} 

(Au5)uC= {1,2,3,4,5,6}U{5,6 ,7,8 }= {1,2, 3,4, 5, 6, 7, 8} 

A U (5 U C) = (A U 5) U C j»\ (! • 

(ii) 



| and functions 






13 Jl> 

(i) An(finc)= (AC\B)nC./2£c[jJ C={a,e} vjI B = {a, c, e} < A = {a,b, c, d} jJJ) 

- <^-ClofO j (ii) 

C = {a, e} j>\ B = {a, c, e} < A = {a, b, c, d} tiOfiiJ? : 
l/Jy A n(fi.n C) An(BnC) = (Anfi)nc 

fine = {a,c,e}D{a,e} = {a,e} 

An(finC)= {<z,&,c,d}n{a,e} = {a}. ^1% 

Anfi = {a,&,c,d}n{a,c,e} = {a, c> 
jlt/vG>Lv^V (Anfi)nC = {a,c}n{a,e> = {a} 



1.4 J*> 

C = {c, d, e, u} Jil B = {a, e, i, o, u} < A = {a, b, c, d, e} 
~^0[jJ>c^J\!>l£of*£o>±/ A\(B\C)±{A\B)\C JjUJ 
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li/eiU, A\ (B \ C) = (A\B) \ C (i) : if 

( B\C ) = { a,e,i,o,u } \{c,d,e,u } = { a,i,o > 

A\ (B\C) = {a,b,c,d,e} \{a ,i,o} = { b,c,d,e}. 

(A\ B) \ C fA 

A\B= {( a,b,c,d,e } \{a, e,i,o, u > = {b,c,d} 

4% (A \B)\C = {b,c,d} \{c,d,e u} = {b >. 

A\ (B\C) # (A \ B) \C j»\ 

e£~tjs (ii) 
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Sets and f unctions 













A = {0,1,2,3,4}, B = {1,-2, 245,6} C= {2,4,6, 7} /JJ) Jfr 

(ii) AU(BnC)=(AUB)n(AuC) Jjfe (i) 

A U (5 n C) f^Tt : ^ 

BC\C = {1, - 2, 24$6}n {2,4,6,7} ={4,6}; 

Au(finC)= {0,1,2,3,4} U {4,6} = {0,1,2,3,4 ,6}. fl) 

AUfl = {0,1,2,3,4}U{1, —2,34,5,6} 

= {- 2 , 0 ^ 1 , 2 , 3 ^ 45 ^ 6 } , 

;//// AUC= {0,1,2,3,4}U{2,4,6,7} = {0,1,22457) 
(Au5)n(AuC)= {- 2,Q1,22426} n{0,1,2,3,4,6,7} 

= {0,1,23,46} . (2) 

Au(snC)=(Au5)n(AuC) 


(ii) 
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S = {x|K5,xgN}, A = {x|-3<x< UeR}, 14 ^ 
An(5uC) = (AnS)u(AnC). f»S(^ C= { -5 -3,-1,0,1,3} J»\ 

• & 

4 jrfijlljil'lt—i'e- -3 Si jljfljZfl/jt A kLs’J'ifjfkL 

-o 2tL 5 B d*v*l fjyoj 

jjLf-U&lfijtf 4 /atiW$?(VJe 4 -3 ji A (jr A={x|-3<x<4,;ceR} 

B = {*| x< 5 ,xGN >= {1,2,3,4} 
BuC = {1,2, 3 4}U{— 5, — 3, — 1,0,1,3> 

= {1,2,3,4, — 5, — 3, — 1,0} ^ 

AD(BUC)= An{l,2,3,4 , -5,-3,-1,0} 

= {- 3, - 1, 0,1,2,3}. (1) 

U$2-A.}}f (AnS)u(AnC) (A 

AnB= {x\ -3<*<4,jceR}n{l,2,3,4} ={1,2,3}; 

^ AnC = {x\-3<x< 4,3teR}n{-5,-3,- 1,0,1,3} 

= {-3,-1, 0,1,2, 3} 

4* (AnS)u(AnC)= {1,2,3,} U {-3,-1,0,1,3} 

= {-3,-1,0,1,2,3 }. (2) 

An(fluC) =(An£)u.(AnC) Sixffre- J>\ j 

1.1 J** 

(^Jb>n (A u B) = B A c B f\ .1 

(^fJlA \ B j»\ A n B iW A <= B 7) .2 

R = {a, e, f, s} j»\ Q = {g, h, x, y} < P = {a, b, c} />fj) .3 

(i) P\R (ii) QDR (iii) R\(PnQ)\ 

A = {4,6,7,8, 9}, B ={2,4,6} C = {1,2,3,45,6} / .4 

(i) Au(BnC) (ii) An(5uc) (iii)A \ (C \ B) 

B = {1, 3, 5, 7, -10} f A = {a, x, y, r, s} tf-l/lj .5 
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Sets and Functions 






A={l,n%n,o, 2,3,4,7} ^ B = {2,5,3, —2,m,n, o,p}. 

5 = {* 1 5 < x < 12, * e N }, A= { 42 x\x } f\ n 

Au(5uC) = (Au5)uC < 7 - C={l,4,5,6)>jl 

R = {a, c,e,g }/>l 0 = { a,e,i,o,u> , P ={a,b,c,d,e} f-i/jp -8 

C ={7,10,12,14,21,28} ,jl A = {5,10,15,20}; 5 = {6,10,12,18,24} .9 
^2 -'4-d^ A\(B\C) = (A\B)\C 

C = {-6, -4, -2} ;jl B = { -2-1,0} , A = {- 5,-3,-2,-1} Jj) .10 
? A \ (fl \ C) vjI (A \ P) \ C 

A = {-3,-1, Q 4j6,8,10}, B ={ - 1,- 2,3,4,5,6} C = {- 1,23,4,5,7}, / .11 
(i) Au(finC) =(AuP)n(AuC) (ii) An(fiuC) =(Anfi)u(AnC) ,/ffc 

-SQATcii) 

/ 

(Dc Morgan’s Laws) -1.5 

(1806-1871)c£ltf it/'T 

^t£iyClij$tiL<£. (Set difference) $/£-<£*£’ 

C <B fA jf/Jl 

(i)A\(fluC)=(A\5)n(A\C) (ii) A \ (B n C) = (A\B)u(A\C) 


t£lic/CiiJ$2LlL(Set complementation) ftflJlki# 



%-C^VuA B fA U fJj) 

(i) (A U 5)' = A' n 5' 

(ii) (An5)' =A! UP'. 


D' = U \ D 2kf D Jjfjb&xLJxfj l?I 

_^ 0^1 Oil'LlJ’U^U^d — Jlss.ktAinjifi 


1.7 JC* 

(AnB)' = A' UP' 
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A\(flnC) = (A\5)u(A\C) 



























isj> 

A = {- 2,2,3,4,5} U={- 2, —1, Q1,2,3^ ■•■10}Xtt* 

5 = {1,3,5,8 ,9}. 

(AUfl)'= A'nfi' : (/ 

A U £ = {- 2,2,3,4,5} U {1,3,5 8,9} = {- 2,1,2,3,4,5,8,9}; 

(AU£)'= t/ \ {— 2,1,2,3,4,5,8,9} ={-1,0,6,7,10} 


A'= U\ A = {- 1,0,1,6,7,8,9,10} 

5' = U \B = {— 2,— 1,0,2,4,6,7,10} . u - , , 

A'n5'= {-1,0 1,67,8,9,10} n{- 2,- 1,624,6,7,10} 

= {- 1 , 0 , 6 , 7 , 10 } 

(A U5)' = A' n 5' 2)VJ((I 

-Zc£ (AnB)' = A'\JB' S\Jt£f&Jtf££ur 0 fL4r*4 s] l'J , & 

1.10 J> 

A = {a, 6, c, d, e, f, g, *, y, z}, B = {1,2, c, d, e } and C = {d, e, f, g, 2, >>}. A>/J) 

A\(flUC) = (A\5)n(A\C) 

fiuc = {1,2, c,d,e} U {d,e ,f,g, 2, y} 

= {1,2, c,d,e,f,g,y}. 

A A\(BUC) = {a,b, c, d, e, f, g, x, y, z} \ {1,2 Q d, e, f, g, y} 


= {a,b,x,z}. 

Aj3{£-\J\A A\B = {a,b,f,g,x,y,z} Jii A\C = { a,b,c,x,z} 
(A \ 5) n (A \ C) = {a, b, x, z}. 

A\(BUC) = (A\B)n(A\C) 

1.2 

(i) U={ 5,6,7,8, 13}, A ={5,8,10,11}, J3 I B ={ 5,6,7,9,10} 

(ii) U = {a,b,c,d,ef,g,h} M ={b,df,g} j>\ N = { a,b,d,e,g } 
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\ Jtf n <u <C <B <A 






C <B <A 3 

(i) A fl B fl C (ii) \J $C jfvjtfjthf B vjI A 

(iii) An(B\C) (iv) (5UC)\A (v) Au(BnC) 

(vi) Cn(B\A) (vii) Cn(BuA) 

(A n B) U (A \ B) = A. .4 

U = { 4,8,1246,20,24,28}, A = {8,16,24} j>\ B= {4,16,20,28 }/>fj) .5 

(AUB)' j»\ (An5)' 

U ={a,b,c,d,e f, gji}, A = {a, b, f, g},j)l B = {a, b, q} .6 

A = {1,3,5,7,9,11,13,15}, B={1,2,5,7} vjl C = {3,9,10,12,13}. 

A = {10,15,20,25,30,35,40,45, 50}, B = {1,5,10,15,20,30} f\ .8 
A \ (B n C) = (A \ B) U(A \ C)C = {7,8,15, 20,35,45,48 } 

(i) An(Bnc)= (AuB)n(Auc) (ii) An(Buc)= (AnB)u(Anc) 

(iii) (A U B) = A' n B! (iv) (A n B) = A' UB' 

(v) A\(BUC)= (A\B)n(A\C) (vi) A\(BnC) = (A\B)u(A\ C) 
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Sets and Functions 








(Cardinality of 1.6 

n (AUB) = n(A) + n(B) - n (A n B) J^i^iXi/lJ/t^s IX 
if AnB j>\ B <A AuB sAfe-ij.if<kLUJLjtJffJY 

J*£ljJ ; jl#2-MSj£ljj>zcjLi(f AuBuC^i/ CvjIB (A 

j{j£kZsjy'ij'i ? fjii/ 

n(A UBUC) =/z(A) + n(B) +n(C )- n(A r\B) — n(B fl C) — n{A flC) + n(A flB fl C). 

1.11 Jtf* 

25 JiJA 20-ortZ^fSsf 42 45-t^^iJl^ 65 

c J »I H <F SJj} 

n(F ) = 65, n(tf) =45, and n(c) = 42 • 

)& n(FnH) = 20 ,n(FnC) = 25 ,n(HnC)= 15 j»\ n(FnHnC) = S 

<£_fo* \erf^<z- <^LUn(FuHuC)C^*-<2^vtvZi l vjj (_£>lJ^j£^U(jvV^ n(FUHuC) 

n(FUFUC) = «(F) + n(tf) + «(C) - «(FD H) 

-n{HC\ C) - n(FCiC) + n(FnHnC) 

= 65 + 45 + 42 - 20 - 25 - 15 + 8 = 100. 

100 = jWiflV'(j:>zSLz / /l> 

t w ♦ v y 7 

ifxji 

i/Li t/J^ Jl^iZ QPj>tOp'd* J*l£ JJ.LsJ-IjcT a? jt 

2-/$#)){fd/jf ‘ A iJ-Z. ox^dfid?i£ jP£>}-£- 
^j-i^J'J^fifl j» wSut 5 \Pl£ 'ZS d.ji l 2f£)f£ Ju 

jljJifi&ijZtzsU = 28 + 12 + 18 + 7 + 10 + 17 + 8 = 100. 
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1.12 JO 

cT'VJtffL 22 <c^Vv^f(/U<L 26 -Uc^vil(/V<L 28 <Ujj/ 58 -k'l/v/ 

? LC^II^jCXi 

-c: (/ 

jsIj^^Jjs/ ‘{flj^-t ?/ 1 li_ o{? Z_/j>" \JiioMH? 1% 1 M, C, P jI/l // 5 

«(MnCnP') = 26 - 14=12 
n(MnPnC') = 28 - 14=14 
«(CnPnM') = 22-14 = 8 

= 24 + 12 + 60 + 8 + 22 + 14 + 14 = 154 
Fig 1 - 16 = 64 ^( 14 + 14 + 12 ) = 24 

jlAf l> 2 _ (/VyWlly^ = 94 - ( 12 + 14 + 8 ) = 60 

= 58 - ( 14 + 14 + 8 ) = 22 
= 24 + 60 + 22 = 106 

1.13 JO 

^ 114 j'lkzt^ifi -V*ylf&L& 190 

lJ^ 15 / 0 ? 1^14 ? 0 ^ 41 fL ^50 <(^y*i-jl/ 

^ 5 <J~y 

? (i) : Ss/f}** 

(ii) 

(iii) 

t/ 190 

:J* 

_C{?2L/lC< 1/^ll/u*^AfC j»I F, 

n(FnFnC') = 14-5 = 9 
n(/?nCDF') = 15-5 = 10 
«(FnCni?') = 11-5 = 6 . 




17 


JV/j Functions 







90 + 9 + 30 + 6 + 20 + 10 + 5 = 170. 
jijJ6f\p£2Lrs\f =190 

= 190 - 170 = 20 
jl^lALl= 9 + 6 + 10 = 25 
0?Jt = 30 + 6 = 36 

13 Jr* 

n(A) = 200, n(B ) = 300 , n(U ) = 700 U ^<£-*4 B A .1 

n(A'nS') n(Anfl) = 100 vjl 

«(A'U5') &eS^ji n (A) = 285, n(B) = 195, n(U) = 500, n(A UB) = 410,f-lA> .2 

n(A) = 17 n(B) = 17, n(C) = 17 , n(A HB) = 7 ^ C v,i B . A j^/j/ -3 

n(AUBU C) 2* n(B flC) = 6, n(A fl C) = 5 , n(A n£ n C) = 2, 

4- ->(■/♦ -4 

«(AUSUC) = n(A) + n(fi) + n(C )— n(AC\B)— n(B nC) — n(AnC) + n(A nSflC) 

(i) A = {4,5,6}, B ={5, 6, 7,8} vjl C = {6,7,8,9} 

(ii) A = {a,b,c,d,e} B =( jc^,*:} C= {a, e,x}. 

i_ 10 15 30 <l£cA*£L 40 ‘U>0iAU<f^ 60 jtbfJt .5 

-kU*oj£ 

Jtsldz/l 42% 20% 40%-Ul^-£ijvf\J'J 85% -6 

io% 23%-ut^-i 

JLJjif^iij 110 115 £-j£j//U 170 i-[fi\\$j\p\jZ\ .7 

75-l# Z-Zjlr'ltf <J? 85 130 Jihjt 

95-^7 

(ii) (0 

(iii) 

j>\ tf?\) lSOO-t^SLlfiiA 500 j»\ «t£2Ljf tK 3000 2000 4000 .8 

-(^SLUaflvU^ 50 200-L/?^lf(iAvi' (_f^(^ 300 ttfSLlf 

(iii) 
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45 njtL./J\i>ti£s/cHj:& 63 93 jtjtjl t 120 £<J*lGrt .9 

24 Z— 45-iJtZSjb*"t 

27 <t£ 

(Relations) 1.7 

('tfhjltfls! oL»^>f - ^-5^£lf'* 

4!/*^ "{Jf$ aj^" 

BJtfA A AxB B j>\ A *Ls (non-empty) » 

B Ji\ A £J$2£-t/ 

A x B = {(a, b) / a e A j>\ b e B} 

£-Ol-j>f6 B x a bt^C/Af 1 
B x A = {(b, a) / b e B vjI a e A} 

--- j^Fj— 

a * b A (a, b) * (b, a) itf* (a, b) (0 

A x B j»\ A (ii) 

Cl, C2, C3 (*J& 3 U&S(cellphone)&}J*JlJj/j; 

^2500 aJS C3 >i< ?2500 c^(/ C2 < ?1200 cJ m F Cl ?£ 

tB = { 1200,2500 }js\ A = { Cl, C2, C3 }(* 

AxB={(Cj, 1200), (Cj, 2500), (C 2 ,1200), (C 2 ,2500), (C 3 ,1200), (C 3 ,2500)} 
/bxA= {(1200,C,),(2500,C,),(1200, C 2 ),(2500, C 2 ,),(1200, C 3 ),(2500, C 3 ). 

axb^bxajJka^b-/? 

F = { (Ci,1200), (C2,2500), (C3,2500)} -jJjh F sAifjcL AxB tJ 

Of (JXXf-DC X/r jt{jj£J} 

AxB ^Xl^ItXC^XX^F 

£= {(1200, Cj), (2500, C 2 ),(2500, C 3 )} -^X// E 

C 3 vjl C 2 ,2500 
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JV/x tfW Functions 









- l ~ 

axb / b^a<r b * a SifjJ 1 

RcAxB 

(Domain) JlUlf R= {x e A/ (x,y) e R 4f y e B / j/ } 

(Range) j»i£ R = { y e B / (pc, y) e R d bf xeA J/" } 

(Functions) c/lfc# 1.8 

B c- At/f B vjl A 

-g-CCjtJf'i /cA x B 

<f- A iUftT / (i) 

x e A (ii) 
(x,y)(Ef. /^L je B 

vjl (i) B A 

(Mapping) i>/(/ (ii) 

(jU (j^ / : A -» B (jA(/ B ^ A J^jTl 
-ijtidl y — f(x) f'jyt (x,y) e f 

I— 

xEA^Jj'I^/b^aJ'IsU? B y>l A/sfj) 

-<£- y JW * =f(x) f -z-ttec-s** 

{ y f x ±f-£- fc*i l/ Co-Domain 3lkclj{r‘lfJ*& B ^ < Domain 3llelfJ*\i' A 

jv '/' tfijJ&ftfdLA-iJtZfC (Preimage )y f x 7' (ImageXjU- 

(Range) 

(Nikolai Labachevsky) tdLXej^j^iC- Jf&zC >yjl 

1837 i_ (Peter dirichlet) 



(A ‘OJfvi^ 
( 1805 - 1859 ) 

U Kyvj (vjfv i 
y=ftx)(tAjZdf$L-J\dZ 1837 
Jr^l ^ Pigeonhole Principle 
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F = {(Ci, 1200), (C2,2500), (C3,2500) 

(ii) j)\ (i) f&jfi F cz A x B fft- 

i 1 ? / ** *} i ** t ** 

E= {(1200, C { ), (2500, c 2 ),(2500, C 3 )} / 
(2500, CX (2500, C.) e E. (ii) 

L j ** V-'Vi *• 

---{$3- 

y '4 (Input value) f}/:S x '/' (J*l£iJ^(i 

Cp* (Output) 


x= 3 

X 

II 

5* 

K) 

y= 9 

input* 

output f(x) 


f-l—lkiJj£- 1— lk£<i_v*tJTbj(ii 


B = {-1,2, 3,4,5,6,7,9,10,11,12} ^IA={ 1,2,3,4} 114 ^ 

R R = {(1,3), (2,6), (3,10), (4,9)}cAx B (fjft/sfjj 

JlkfR={ 1,2,3,4}=A : f 

y = R(x) St-l/'l y e B x e A 

B fz-Si&SiUiJib* -<z-if&i-Ci R flj^l 
-£-$[$> {3, 6,10, 9} jrif R f R(l) = 3, R(2)=6 , R(3)=10, R(4) = 9 J$ 

1.15 j£* 

,.. N C £> 

(n) 




Fig 1.19 

^a jt (0 : f 

40 J»\ 20 2 (ii) 

^ X ^ X {1,2, 3,4} S'<£f} 1,16 ^ 

(0 / = {(2, 3), (1,4), (2, 1), (3, 2), (4,4) } 

(ii) g = {(3, 1), (4,2), (2,1)} (hi) h = {(2, 1), (3, 4), (1,4), (4, 3) } 

Sets and ftmiwns 












/= {(2,3), (1,4), (2,1),(3,2), (4,4) ^ (i) 

1 j)\ 3 J&)3 < 2 'f 

g = {(3,1), (4,2), (2,1)} lAj GO 
g = {2,3,4 }*x Jlk 'V g 

h= { (2,1), (3,4),(1,4),(4,3)} (iiO 

x -^chsUI h uy 

1.17 Jl> 

B = {-1,2,-3,—4,5,6} c-A = { 1,4,9,16} IJj 

(i) f t = { (1,-1), (4,2), (9, -3), (16, -4)} 

(ii) f 2 = { (1,-4), (1,-1), (9, -3), (16,2)} 

(iii) / 3 = {(4,2), (1,2), (9,2), (16,2)} 

(iv) = {(1,2), (4, 5), (9, -4), (16, 5)} 

= (/ 

= {(1-1),(4,2),(9,-3),(16,^1)} i) 

'/!’ y^J^LC^ B aj% 

^{-1,2,-3,^}^lT/i 
/; = {(1,-4),(1,-1),(9,-3),(16,-2)} GO 

f2 — 1 — 4 1 /2 

/j = {(4,2), (1,2), (9,2), (16,2)} X£# Gii) 

/ 3 J B A XT 

^(//3={2} 

-^/* = {(1,2),(4,5),(9,-4),(16,5)} i/L^Ia (iv) 

/ 4 B A 

*Sf4={2, 5, -4} 
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1.18 Jfr 


X<r 


l 



> = 1*1 


0 


vy 

Fig. 1.20 




r x/ix>0 

x e R iS-U' IjcI = \ t 
‘ 11 l-x/lx<0 

-L<£_ tf/i {(x,j>)| y = I X I, x e R} jK/ 

y = |x| x ■ <J* 

a: ^c->L<£_/^VL^i |x| 

- Jl >f)Jt J^Ltf/z 


x e R 




^=1*1 = 


1 ..« ””1 

1 jc y< jc > o 
l-x7i;c<0 

*4/6 y = M 

] tf oAi^U r 



(absolute value function) J*(£ (J^L (modulus) 

181 = 8. ys | — 81 =— (— 8) = 8 y>ZlJl> 


Representation of functions: t&VjLh? 1*8.1 

-ut2£foJ’u'iS-#v6J t &^ 


I'O-ll (iv) ^ (iii) (ii)ui^ (>j^) (i) 

j}/JP\8*Ci / : A —» B 

/= { fry) ;y=f(x), X e A} li^ (i) 

'/' vjluT~lf x (ii) 

- ^ li^ c, fc l&l./4,J f b“£ y> 1_ iJfrl 7' ^(3^0) (iii) 

-<f-1* If Upyv j<£\JiJ?.Jb^SiS f= { (x,y) ; y =f(x), x e A} (iv) 

(test) ^If 

(Vertical line test) 1.8.2 

liotf y 1 =x yvA£lj£* -(Jtf 
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AW tfffrf Partitions 

















1.19 Jl> 





•if 

Q viI P itiu/ftsV (i) 

--7-t‘-^"d<i>l2'w B f A i> \$))**$)[c~ (iii) 

imJ> 

<=- f(x) = 2x+l /: A -»B -Ul^» B = {1, 3, 5, 7, 9} vjI A= {0,1,2, 3} 

SjJ’SLJijf (ii) (i) 

G-f?s (iv) ^— ^6^ (iiO 

A= { 0,1,2, 3 }, B = { 1,3, 5, 7, 9}, /(x) = 2x+l : </ 

/(0) = 2(0) + 1 = 1,/(1) = 2(1)+1 = 3 , /(2) = 2(2) + 1 = 5,/(3) = 2(3) +1=7 
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(Arrow diagram) J^l}^ (0 

^Jl>c b ^’j:\ A £ a a 

-jiZ-f/i ticL, ij &<£/:/jf 

J? (ii) 

jt tL—ASA’^iS '/' 


X 

0 

1 

2 

3 

fix) 

1 

3 

5 

7 


4 ■ 


2 ■ 


• (3,7) 
(2,5) 


0,3) 


( 0 , 1 ) 

O' 1 23456" 


Fig. 1.26 



: (JjfjJtjbtfifS (iiO 

f={ (0,1), (1,3),(2,5),(3,7)} 

f-lA; 

/= {x,/fe)|x e A} = {(0,1), (1,3),(2,5),(3,7)} 

(3,7)vil (0, l)< (1,3) f (2, 5)1»V 

(Totality)^* 

: 1A3 

- Jf ll* li'f't/ .> U c* 

(one-one function) J*i£Li^ - JTJ (i) 

- *■# 7' J*l%-/ : A -> B 
wTl , jtf/ •/• B A 

*—/» f(u) ± u*v jtAj£j1c£L*/tA& 

A /*</'&/< B '/' jfUUll 


(injective function) J*IS/jTl - wJTl 




tfW functions 
















Fig. 1.29 


(on to fraction) JftSju (iO 

ifejt A B / : A -> B jMJZ 

a e A b e B 'f Jl> 

JffiOX-c-x'S 7' < B /(a) = b 

T 'S'£-&£-’S surjective function 

(one - one and onto function) - Jl (til) 

(bijective function) - kjTl / : A —> B (J tf li'k-T( 

<JT< - i~Ci f : A —> B - ijTijA) 7' Slq-ttiJ' 

B Jl>^£%£l B A 7' 

*♦ t If J £ 

Jl>L^J/V A^J^Y 


—tf C^)S /= 51 - 5 /^.jlt—j / 7 / : A —» B (i) 

A^}/ e j) I aj = a 2 (J^ Ai-^^* Ki/* f <£- Jjvjvj I *-£"! _ ijTl / : A —> B (ii) 

—tf D^/Jl>c/ 3 UTiA y^LXl/ 7 ^ B /jl f(ai) = f(a 2 ) 

CJ I yj>f J A> B vjI A y<i_ bijective function / :A->B^ (iii) 

1.29 j”k -il Jl-T Cardinalities (/ 

-jf.l^* B vjI A /: A B f\ (iv) 



/ 

B 

X 


3 



5 



7 

M " 

yy 

8 

V 

y 

10 

-L— 


15 


Fig. 1.30 


(constant fraction) (iv) 

jt B /^J^a t A f : A -> B 

(singleton set) iJbJlf} 

B = { 3 , 5 , 7 , 8 , 10 , 15 } <A= {x,y,u,v,l} Ssfj) 
a£- a < f(x) = 5 (/ I/J’lT^UviS / : A -» B 

(Identity fraction) (v) 

J*l£(jUT /: A -> A A 

/(a) = a ££ a e A A(J*t?Jx?*l 

- 1 ^. v c}^=- iS^f/^A ^ A 

u^/(/ / : R -> R J*liL<z_ A = R 
Fig. 1.31 A RJ*i <jc e R fl? /(x) = x 




-»x 
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f(x) = x* / : A —> Bvi< B = N ‘ A= {1,2,3,4,5} fifdf} *’** 

B = {1,2,3,4 V ...} ^ A= {1,2,3,4,5}l% : J* 

/ : A —> B vjI /(x) = x 2 

XI) = l 2 = 1 ; 7(2) = 2 2 = 4 ;7(3) = 9 ;X4)=16 ;X5) = 25 
»6f= {1,4,9,16,25} 

-yif(x) =x 2 -3 


1 

* v yi 

L 

! 

V = -1 Vil u = 1 g(x) = X 2 <-2/6 g : R -> R i 

-(rl*(X^iOl - g (u) = g (l) = 1 = g(-l) = g(v) 

r 

f :[1,6) -> R 

1.22 Jl> 


X*) = 


1 +x 
2x- 1 
3x 2 - 10 


l<x< 2 
2 < x < 4 
4 < x < 6 


( Ultf , [l,6)={xeR:l<x< 6}) 



(i) /(5) (ii) f( 3) (iii) XI) 

(iv)X2)-/(4) (v) 2X5)-3/(1) 


ji /(5) ^.r (o 

f(x) = 3JC 2 -10 6 Jtl 4 c 5 

X5; = 3(5) 2 -10 = 65 &A/I 

/(3) 4 ;jl 2 < 3 /(3) (ii) 

X3) = 2(3; -1 =5 &A/' -(^/Jl^/fe) = 2* -1 

/(l) (iii) 

-^iXjl^X*) = 1+* '<LL2-f(^ /(1) (jX .-. 1 <x<2 J>) 1 J 

XI) =1+1 =2 
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/(2)-/(4)(iv) 

f(x) = 2x-i f'<k\ji\£-d:jL)L 2 < * < 4 * 2 u 
X2) = 2(2) -1 = 3. 

= 3x 2 -l0 4 <x < 6 < 4 4 / 

f(4) = 3(4) 2 -10= 3(16)—10 = 48 - 10 = 38 

f(2) - f(4) = 3 - 38 = -35 ^t> 

(iii) ji I (i) <£■!. 2/(5) — 3/(l) (v) 

2/5)-3/1) = 2(65)-3(2)= 130-6= 124 U$ 

1.4 cr 





.1 


-djrjrtbg f = {(1,3), (2,5), (4,7), (5,9), (3,1)} JW£2-> .2 


fr.A^B ,i = 1,2,3. j»\ B = { Q \ 2, \ 5 } A ={ 10, 11, 12, 13, 14 }; /Jj) .3 

f x = {(10,1), (11,2), (12, 3), (13, 5), (14, 3)} 
f 2 ={(10,1), (11,1), (12,1), (13,1), (14,1)} 

/ 3 = {(10, 0), (11,1), (12,2), (13, 3), (14, 5)} 

/ Yc^X cl f : X -> Y ji! Y= { 1, 3, 5, 7, 9 }; X= { 1,2, 3,4, 5 } f\ .4 

(i) R { = { (x,y)\y = x + 2, xeX, y G Y } 

(ii) R 2 ={ (1,1), (2,1), (3, 3), (4, 3), (5, 5)} 

(iii) * 3 = { (1, 1), (1, 3), (3, 5), (3, 7), (5, 7) } 

(iv) tf 4 = {(l,3),<2, 5), (4, 7), (5, 9), (3,1)} 

R={(a,-2)X-5,b),& c),(d,-l)} f\ .5 

d j»\ a, b , c 
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a ^ A,f 'f ‘ f={(x,^): XGA] J3 t A= {-2,-1,1,2} .6 

/ = {(2,7), (3,4), (7, 9), (-1, 6 ), (0,2), (5, 3)} SJj) .7 
*L// B = {2,3, 4, 6,7,9} ={-l, 0,2,3, 5, 7} 

J*l£j.j.^lu^-w£l(iii) (ii) (i) 

/ = {(12,2), (13, 3), (15, 3), (14,2), (17,17)}. 3 j»\ 2 ^ J'l* .8 

B = {19, 15, 9,11 A= { 5, 6, 8,10 } .9 

S bjil a -<f- f(x)= 2x-wifi 


X 

5 

6 

8 

10 

Ax) 

a 

11 

b 

19 


j»\ 5 = {-11,4, 7, -10,-7, -9,-13 } <A= { 5, 6, 7, 8 } .10 

/ = {(x,;y) : y = 3 - 2*, xeA, yefi} 

? (ii) / (i) 

fPjJV (iv) T ^ (iii) 
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.12 


zflJ’Jj'J / = H-l, 2), (- 3,1), (-5, 6), (- 4, 3) } 

(ii) vjiJjvifkjT) (i) 

/:A->Bv;l £ = { 1,2,4, 5, 6 }« A = { 6, 9,15,18,21 } f>fj) 

'4^fcvSfjtf( x )= ^- 

c -(O (iv) (iii) Owj/y (ii) (0 

£={3,4,5,6,7} , A={4,6,8,10} 

/ '/ f(x) = ^x+l>JjJ/S /:A^b7i 

(iii) vi< (ii) (0 

/: [-3,7) =» R J^lsUi 
4x 2 — 1; - 3 < * < 2 

f(x)= 


3x — 2; 
2.x — 3; 


(i) /(5)+/(6) 

(iii) /(—2) —/(4) 


(ii) 

(iv) 


2<*<4 
4<x< 6 

♦ # 
■/(!)-/(- 3) 
/(3) +/(- 1) 


2/(6) -/(l) 
/: [-7,6) R 


fix ) = 


jc 2 + 2jc + 1 — 7 <x < — 5 


x + 5 

jt — 1 


—5<x< 2 

2 < x < 6 . 


(i) 2 /(- 4) + 3 /(2) (ii) /(- 7) -/(- 3) (iii) 


4 /(— 3) + 2 /(4) 
/(— 6) — 3 /(l) 


1.5 


.13 


.14 


.15 


.16 


(A) BQA 
(A) £ 


(B) AQB 
(B) A\£ 


(A) {jc : x E P or x E 0} 
(C) {*: x G P and xeQ} 


» ♦ » w 

■Jy^Uy^Li. AuB=A<4 r B;ilA . 1 

(C) A^£ (D) Afl£ = <|) 

AnB = ikAcB7l .2 

(C) A (D) £\A 

P n Q = 2^ Q ^ p j/ .3 

(B) {x : x E P and xCQ} 

(D) {x : x £ P and xeQ} 
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A \ B = to B = { r, s, t, u } , A= {p, q, r, s }, f\ 

.4 

(A) {p,q} (B) {t,u} 

(C) {r, 5 } (D) {p,q,r,s} 



n(A) n[p(A )] = 64, f\ 

.5 

(A) 6 (B) 8 

(C) 4 (D) 5 



An(BuC) = 4 r C^B<A^i/j/ 

.6 

(A) (Aufi)u(finC) 

(B) (AnB)u(AnC) 


(C) Au(finC) 

(D) (AuB)n(BuC) 



{(A \ E) U (B \ A)} n (A nB) ££ B j»\ A 

.7 

(A) <l> (B) AUB 

(C) AnB (D) A' nB' 




-8 

(A) A \ B = AOB’ 

(B) A\B = Ar\B 


(C) A\B = (AUB)nB' 

(D) A\B = (AUB)\B 



B\(AUC) C vjI A,B 

.9 

(A) (A \ B) n (A \ C) 

(B) (B\A)n(B\C) 


(C)(B\A)n(A\C) 

(D) (A\B)n(B\C) 



n (A OB) Isi n(A U B) = 40 vjI n(B) = 30 «n(A) = 20^ -10 

(A) 50 (B) 10 (C) 40 (D) 70. 

f- (x,y) { (x,2), (4 y)} A -11 

(A) (2,4) (B) (4,2) (C) (2,2) (D) (4,4) 

{(7,11), (5,a)} f\ -12 

(A) 7 (B) 11 (C) 5 (D) 9 

/ jWj*lsLtf/ Z c- N <f(x) = (-iy .13 

(A) { 1} (B) N (C) { 1,-1 } (D)Z 

3 iW f = {(6,3),(8,9),(5,3),(-1,6) } f\ .14 
5^16 (D) -L/jI8 (C) 8 6 (B) - 1 vjI 5 (A) 

/ : A -» B vjI B = {-1,1,2, 5, 7, 9 } <A = { 1, 3,4, 7, 11 }, .15 

(d) \ a » (c) ou Cb) jtf - 41 (a) 
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(B) JWuu (a) 
f-tjathf (d) JVuuj^ - jft (c) 

f: A —> B jj! B = { 1, 2, 3, 4, 5 }«A = { 5, 6, 7 } A .17 

y y>f /(*) = x — 2 


(A) {1,4,5} 
(A) 26 


(B) {1,2,3,4,5} (C) {2,3,4} (D) {3,4,5} 

-<£_ /(-4)j^ f(x)=jc 2 + 5 A .18 
(B) 21 (C) 20 (D) -20 


*&{\Jg\»\$[f$Jg\A\ .19 

(d) c (c) (a) 


n(B) j W n(A) = 5 Ajj f :A^>B A .20 
(A) 10 (B) 4 (C) 5 (D) 25 


J 



* Jto 

_<£u Jtt/d) ^ L <P 

^ Au(BnC) = (Aus)n(Auc) 

% An(BuC) = (An5)u(Anc) 

^ A\(B U C)= (A\B) D (A\C) ^ A\(finC)= (A\B) U(A\C) 

% (AUB)’ = A'nB' ^(AnB)' = A 1 US' 

^ n(A\JB) = n(A) + n(B) — n(Ar\B) 

% n(AuBuC) 

= n(A) + n(B) + n(C ) — n(A n B) — n(B n C) — n(A n C) + n(A n B (1C) 


£/ □ 
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J *s 

Cliff 

J)l A l_J 

AxB = {(a,b )| a G A and fee5}. 

R c AxB AxB ‘Cf^LC^I?S bclA ^ R □ 

/:X->Y □ 

~cJC^j(^cl- jeY wTl^—jy^ x e X tjTj/j’ 

-<£_(3-^lC^JlJ* (j/£/ 115/(JjrCjT? l_) 

(Ojtf <^ <" V'' [SfaAi^sdZs <P 


if^y^/lk^Uyif 7=|x| 

ij>*J L i/iil Q 

| x _ f * 0 

1—x Jl x < Q 

Ltft^lfJ^ a 

<Xu*Jt> ) - 

J*liLtf - # 


J&Uu ^ 

_ wTi) 


c^ifi^^bj^ucT) 

jvJ*** 


J 6 igyO ^ 


^ _ r 


-<*£ (tC >iy ^ _£ .2000i- cH tr^i£X if usa 

if J iyKlt^*uXl {f'\^c—\Ji cl\ jfcijl>j? .201 0j>^I 

V ** ** ? 

iJT(2ll/j./ij£.2010 l* (Poincare Conjecture)-^—U IjflJlJljtfLX'lcL-^ip if 

cl. Conjecture 

- <c_ t-^l^ lXs< k^f l b£< IfiJ/J^ifX > t-Jjlj {/* 
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SEQUENCES AND SERIES OF REAL NUMBERS 


Mathematics is the Queen of Sciences and Arithmetic 
is the Queen of Mathematics - C.F, Gauss 

4 ? 2.1 

(j >*j \j7. d u lJj si s i 

- {jt Z—yiijis.fa C)j, jt 

R jjI N ^J7 JiJl/J 

1 fjTi Jjy o J*'\sL isro (i) 

^5 = 2.236067978. J>t?V fOl(iii) 

Cs^k- DAr'lA^ tty f l?l 

2,3,6,0,6,7,9,7,8,. 

1 (iv) 

ill 11... ^ 

’2’3’4’5’ ' ‘ 

75,95,67,35,58,47,100,89,85,60 



(a.p.)J>c3i^ 38 

(G.P.)J>(/A 3€ 


3€ 



(JW) 

(1170-1250) 

J. 

f^U fiJ—if l’ 

Jlf'tlfjl/uSbiS’l^lfljlJv 
Si'j6<JS}c- (* tl l/(J1 f*H 
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35,47,58,60,67,75,85,89,95,100 
— \jft )[jZ f lJ 1^ t 

(y) (vi)>j< (v) <(ii) (iv)vjl(iii) 

Sequence ?G 2.2 

- Lg/J- 

- { jtg}\7f/\3xdz> r< ?.sjVJ? 

-k U> sGif^l (i) 


J) »<£_ IrUU/^L ^ = {«• >"= i k 5: Oi . Oa , fls , ■ ■ ■, ft . //lW 
-<£_lrlf U/^ ^ ^ : a i» a 2 > a 3’''' ’ a n ’''' « ^ = ^ a ^;= 1 f/tfjijfli 

fjiJy’hSa 7 yjJ’kJfr k Zlvi?(/I a k U^l/* 

-(Jtslpjfjfl) (iv) vjl(iii) /utd’/IM (vi) vjI (v) <(ii) 

GwkjJjjijf ) 
(c^?-1 j>\ 1) 


(i) 2,4, 6, 8, -,2010. 

(ii) 1,-1,1,-1,1,-1,1, 


(iii) n,n,n,n,n. 




(iv) 2,3,5,7,11,13,17,19,23, - 

(v) 0.3,0.33,0.333,0.3333,0.33333, • • • . 


(vi) 5 = {a}“ 

-& 1 L a„ = 0 Ctb'kksiJ'ir e% l / n &\/ 

(i) ij~-£-C&ijy~c^lc^d\s''dJ' (iii) vjl(i) jtijJfrlilfjX* 
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-oi<s_ 1 yt (vi)/ 

y 2L<£-iL n «£. / Pattern £,11^12-^ 

-<£_ l/*l/* 

2.2.1 Sequences viewed as functions .& -2.2.1 

/: {1,2,3,4, • • •,n} — R J*l£</ a >» a2 ’ a3 ’"' ’ a " or S = {a.}. =} y I.? 

f(k) = a k , k= 1,2,3, ••• ,n. t/^>oT(^>> lT 

g :N -i R J^/ a i> a 2’ a 3>- ’ a n"‘ 0T s = <*>~.yiyjSi^U wT( 

g(*) = a^, V16N. 

3k { a *)r S$lJ J J'L£-i}J/;\le ‘^LZl V 

_<£_ J^li* yiy l^f 


-n 


^Tyiy^l f(x) = 2x+l, VxeR < f: R-> R 

-c-ji { 1,2,... IN ^ f -<z- ^Jj & J$ ^ 


2.1 Jl> 




c n = n ( n+1 ^ 2n+1 > , V n e N n 

c>s "(” + y + 1 ) ,V» e N^ 

n=l, £r CiB 1(1 + 1)(2(1)+1) , l 
n = 2 , c 2 = 2 (2 + l)(4 + l)=m =5 . 

o 6 

>Jl» = 3, 3(3 + l)(7) = (3)(4)(7) =|4 

♦ 3 6 6 

-i£ 14^1 5 ‘luicfi&Lfstft/ 1 4% 

2-2 ^ 

(i) a,=-l, 


a = —-—^-, n > 1 j>* Vn€N 

* n + 2 


(ii) F=F= 1 >j» F = F +F n = 3,4, 

V/ 1 2 n n—\ n—2 
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(i) 


a, = — 1 j>\ a = n l , n > 1 

1 « n + 2 




«2 = 


<*3 = 


a. 


4 

_ 1 


2+2 

a 2 

4 

1 

4 . 

1 

3 + 2 

5 

20 

«3 

1 

1 

N>|^ 

O 

1 

1 

4 + 2 

6 

120 

fl 4 

1 

120 . 

1 


5 + 2 


7 840 

_1 ’“ 4T’“ 20’ - 720 “ 840 ' 


(ii) 


^1 ^2 1 7,1 ^n-l + ^n-2’ W 3,4,5, 

-I ^=1,^ = 1 ^ 




F 3 = F 2 + Fi = 1 + 1=2 
F 4 = F 3 + F 2 = 2+i = 3 
F s = F 4 + F 3 = 3 + 2 = 5 


C^T 1,1,2,3, 5 c> 


F „= F „_i+ F „- 2 ’ LL n = 3,4 j»t F x = F 2 = 1 

^uiJT-f -*U/ n = 3,4, 

(Fibonacci Sequence) S t** 5 * 1> 1> 2, 3,5,8,13,21,34, ■•• 

Zl Jy~<£l (/’^6'vr'- iSJ& ijZ <£l Lsf <£- 

ly*LsGlS t ljJSuJfa*rj£ 



2-1 <?*. 

(>)„„ = ^> (ii )c„ = (-in" +2 (iii) z„ - (-W"' +2 > 

(ii) a = (- l)"2 n+3 (n + 1); a 5 , a g 
(iii) a n = 2n — 3n+l; a s ,a 1 (iv) a n = ( — 1)" (1— n + n ) \a $ ,a g 


(i) a i' a * 


37 


Sequences and series of real numbers 




























a = 


n(n + 3), f\ neNj?£^nj}l 

—, f\ ne N ~yij It ru)i 
ft + 1 




b = 


n , 2 f\ n e N ^ n ;jl 

n(n + 2), Jt n e N —tf Jit nvjl 

a. = 2,a. = 3 + a, jji a = 2a , + 5 n> 2 

1 ’ 2 1 rc n —1 

a i = fl 2 = a 3 = 1 ^ a „= a „-i+ fl „-2 n>3.££ 

(A.P.) .2.3 

- 1 l -* 1 / l ~ 

-if J^-^d(/(/^ a n+ 1 = a n + d ’ n e N it- i^CU^L^C^J c/ ( a i> a 2’ a 3’ "' ’ a n ’'' ■ 

(A.P)dv3l(^(j£ al y Jljt: 


(J^l2* 

-f- </= 3 J/fl^l a, = 2 UtS't-jJ'dySl 2, 5, 8, 11, 14,.(i) 

-f- d= 0 0)(\ej>\ ai=^ jtj\ So/^jJ^dySl - 4, - 4, - 4, - 4,.(ii) 

-t-d = -0.5jil ai=2 jUt/V^P*^ 2 , 1.5, 1, 0.5, - 0.5, - 1.01, - 1.5,.(iii) 

ifyleif A.P 

f- a ^(| {« k }k=i A.P. 

a x =a j»\ fl n+1 = fl n + di Vn£ N. J~ J/f^ d vjI 

-^fof J1*U^,i£n = 1, 2, 3,. 

ci ^ = a d = ci -\- d = ci -\- (2 — 1 ) g ? 

^3 = ^2 + ^— (^ + ^ + 6? — ^ + 2fi? = ci -\- (3 — l)d 
a A = a 3 + d = {ci + 'Id) + d = a + 3d = ci -\- (4 — l)d 

J*&A Pan }j\Jj n 

a n = a +d = [a + (n-2d)]+d = a+(n - l)c? 
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-£-a n = a + (n-1) d <L£- n e N 

jlA.P. L sG&Juy 
a , a + d, a + 2d, a H- 3d . . . . a + (n - 1) d, a + nd. . . 

a„ = a + (n - 1) d ne N JC^ $ 

n AP (i) 

/ = a + (n - l)i/ 

>rL/jjj(3/|^Uvjl^(J/T n = - ~ - + 1 - SW^ / = a + (n - l)c/ (iO 

-Zl m-d, m, m + d (iii) 

& 2d m - 3d, m - d,m + d, m + 3d (iv) 

-_ If(v) 

|^_v(jU>(3If If lU-<^. (vi) 

2.3 : JS* 


(i) |-,|-,£ - . (ii) 3m- 1,3^-3,3m- 5,---. A.P 

n S t n < n e N stfifyjJiJlf/ (i) : if 


t = — t = — f = — 

i 3 ’ * l 2 5’ l 3 7 


d n t _ t = ±_ 2 = 12-10 = _ 2 _ 
^ 2 *i 5 3 is IS 


15 


15 


t _ t - 6 4 _ 30 — 28 _ 2 

3 *2 7 5 35 35 


-f-U^A.P. ? 2 - t^tj- t 2 Jj> 

3m - 1,3m - 3,3m - 5,.... (ii) 

t % = 3m - 1, t 2 = 3m - 3, f 3 = 3m,- 5 ■■•. 
f 2 — /j = (3m - 3) - (3m - 1) = -2 
kAf’ h~ f 2 = ( 3m “ 5 ) _ (3m - 3) = - 2 

-2 3 m-l A- 1 *- 
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(i) 5,2, - 1,-4,.... (ii) 


2A: ^ 

1 5 7 3 17 

2’6”6 2’ ’6 

d = 2- 5= — 3 vj( a = 5 (i) 

d = |- - y = 5 ~ 3 = y Vjl f^(J^ a = y (iO 

2.5 : Jt> 

5*1<>? tn ,/tA/l n 20, 19 % , 18 Vi . 

1 A 

a = 20, d = 194- - 20 = - \ 

4 4 

t n < 0 ^ \s^k- 

a + (n - l)d < 0 

20 + (n-1)(--|)<0 ^LZlneN w Ishf 
^1 (n- l)(--|)<-20 => (/i-l)X-|>20 

(-Uj! 2^ AA - 1 ^ If (J L^t) 

.\ n-1 > 20 X y = = 26y . 

n > 26y +1 n > 27^- = 27.66 

-<£_ Ij U* L* n = 28 ^ n e N 

-t-fai 28 jV-khil^ 

2.6 Jl> 

-C# (row) 5 JJf 19 

n )61 <£- ■ J* 

-Jl 23, 21, 19.5 ^\.3\j2\iu»}j£d4£^dZU>M l St 2? d 3 rd .. « th 

’ ^ 
wl t k — t k _! = — 2 (Jl^k = 2---« 

23,21,19,-,5 W ••• 
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-<£_ a = 23, d = - 2, 1=5 Uk 

n = + 1 = 5 ~ 23 +1 =10. 

a —2 

io jziiXLMW 

2 7 1 ^Jl^* 

JUflT ? 600 ? 30,000 •l&lJl'tA 2010 l/1^ 

fj* ? 39,000 »l&U/-<£_fc* 

. Jr 

-£-$Ml'L£> n ? 39,000 

SxOJ’lfl^AuZ 2010, 20H, 2012 ,...,[ 2010 + (n-l)] if 

? 30,000 ,? 30,600 ,? 31,200 .? 39,000 

300, 306, 312....390 

-f- a = 300,</=6,/=390 

n=-^5^-+l 

a 

_ 390 — 300 _|_ j _ 90 _|_ j =16 


6 


6 


-4f_ * 39,000 >\fi 16 Ji/Vi 
-(£* ? 39,000 ilfSu^Lnut 2025 

2.8 : Jl> 

L»il0Zli—7 /i><)J6ll£ f\ 2:5:7 

x, (x*0) fc^bJ’J'Ul’WfyA 2x, 5x, lx fsfj) : ^ 
-l£l£ A.P. ^ 2*, 5x - 7, lx J>Zl 

.*. (5jc — l) — 2x = lx — (5x — 7) =>3x — 7 = 2^ + 7 x= 14. 

-t£ 28, 70, 98 jUI 


2.2 


5 a^lcvil 6 A.P (1 

fai 15 vjlJ/f U(ddr^U> 125, 120, 115, 110. (2 

? ^ 3 frif/dJ >t3uv' 24 > 23 i’ 22 i’ 21 f’-• (3 
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V2,3 V2.5V2 ... (4 
17 J" 4, 9, 14. A.P (5 

-dtfij\2LjL bttys '<Li-)L- (6 

(i)-l, -f, -f’-’X' (“) 7,13,19, -,205. 

19(4^ 29 A.vf\ (7 

27-1/? 73 vjI 41 ^ij^L0 18 10 if A.P (8 

n jt A.P zCZ—iCL. (9 
100,95,90, •■•. j»\ 1,7,13,19,— 

13 (10 

TV-tf-JjCj? TV 1450 10-^J/l? TV 1000 UtJl'Jjl{jf&iL/jg TV jft (11 

TV ZCjtJWj 15 fod J*^j Mj$S 

Jyi 

&lfSlPaf/lCj’jri -? 800 i? 720 sl^/w-^-fcV. ? 640 (12 

? 6 )fcS { Aji'W> 25 

-^^jLvjjUlofy 4f- - 120 ^A)?l^l 6 (13 

-l >Gyt 140 18 (14 

-£-/* ji^3(m+n) If n ^j\Jj n <1 '/m {jiJj m lTa.P. ijTl (15 

?C!t&\ksl?i}lSLCi( J'l + 14% S^Lflj' X 25,000 t/tfl (16 

( a - c) 2 = 4 (Z> 2 - ac) b, c f\ (17 

-^A-P.-Jt!/ ^.^A.P4i a ,J,c^(18 

-^l/A.P.45/ ^ ^ ^ A.P 4 a‘, V, c’A (19 

-i TT* 1 Jz-bjyt b 2 =ac j)I a =b y = c\x # 0 ,y # 0,z # 0^1 (20 

•♦ ♦ •* »a> -c *• ^ 
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(G.P.) (Goemetric Progression) t \J*(c\SM 2.4 

-V I n 


rUljC a n + 1 =a n r, n (£{$&/ a,, a 2 , a 3> . a n , .... 

a, 


3, 6,12,24 .(i) 

^f ± =r?0, neN ft {a n }r 

“ J=T=W : = 2 *° 


1 _ J_l_l_ 

9’ 27’ 81’ 243’ 


(ii) 


1 


1 


1 


_27_ _ _JLL_ 243 - _1^ 0 

1 __L X 3^ 

9 27 81 

{a n fk = i r a jtjJ'tf&fle 

*L<£ neNi -«±1 = r vjl a, = a 
a 1 

n 

a = r a neN Ity* 

n+1 7i ( 

w = 1,2,3, 


2 -1 


a 2 = a/ = ar = ar 

2 3—1 

03 = a 2 r = (<w)r = ar =ar 
a 4 = a 3 r = (ar )r= ar 


t ** 


n — 2 s 


a n = a n-i r =( ar )r = ar 


n- 1 


-(j>? «„= or n 1 ^[r^j n neN /’U^ 

-iytjS&js*iS a, ar, ar 2 , ar 3 , .... , ar n -’,ar n , .... , ^ 

-<£_ n = 1,2, 3,...,ijt{j^^ t„ — ar n ~ XUf 
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Jx tio.p.5. {',}r r iA/ y-.V ne N^ 

A 

- /^// ~ 

_ (^ (J^ilA'-* * ij^tS*' 61 i^<£l (i» Lf^ (i) 

r^^J>ir^^^lfL/^l^lf(L^JuUh^ J? CiO 

-^_ r (3/<-Jy^*&c/* y, a, ar(f"L'-\£ IrZL cl . ■%jJ’J‘\^jQ\!?tjZjt£?ijj>i (iii) 

~£\Jl If ^ py^c/ 1 "^p T"> tfr, ar 3 jljrt si Ph£\ (iv) 

r r v 

(^^Lvii/l^fr r 2 

2.9 : Jt> 

6 

(i) 5,10,15,20,- . (ii) 0.15,0.015,0.0015,••• . (iii) VT, V21, 3VT, 3V21,-. 

: J* 

^ ^ io"‘ (0 


(0 


0.015 = 0.0015 = = x (ii) 

0.15 0.015 10' " “ 1 

-<£- V"3 <-^LL- = 3 ^7~ = _ ... _ -{Jsjlfc (iii) 

‘ V7 V21 3V7 

\S*i iS&if&W 

2.10 : Jl> 

- fa \eJ) I Ji 3 &> 

(ii) 0.02,0.006,0.0018, 


2 6 18 


5’ 25’ 125’ 


-c-Lr&WLr£&> a) 


: d* 


r = k = k = 


Wr=f = ± 

5 
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4 = ar \ n = 1,2,3, ■•■ 

'.=!(!)"■' -=>a3. 


GO 


r 0.006 — O'*— 3 
0 02 10 ' 


0.02 (l 

^ = (0.02)(^-)" _1 , n = 1,2,3, 

2.11 : Ji> 

-'4-f)~±hS *%- if [^ J 7 -»<f- 3 |V> 4 

( 4 = J yjl f 7 = 81"' : 

<L. }j^\$ t n = ar \ n = 1,2,3, •■• 2si 


. 3 2 < * 6 16 

f 4 = ar =f J)i t 7 = ar = 


16 


r j>\ a 

1 4 /1 7 


h_ _ ar _ 81 _ 8 


‘4 ar 


2. 27* 

3 


'=i 


r 3 - ^ =(§-)’ '-V 

=(!)• 


I , 2 3/2 

r'’ * 4 = y =>ar 

a & - f • 


“ = f 


a, ar, ar 2 , ar 3 ,...., ar"- 1 , ar",...., 

9 9/2n 9/2f ... ^ 

4 ’ 4i3> 4UJ ’ ' * 2.12 Jir* 

30 Ly^f. (Culture)^dly^r. 

l£yi$\J\iiy£.UZ7l£-2£cLi 14 
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aW jwrar 0/ mz/ numbers 







'WSjty&jZ'W = 30 : </ 

=2(30) 

dt7l£££<-/s»\j2\i'\,j£ = 2 (2) (30) = 30 (2) 2 
-f~ 2 

r = 2 tgj^^ n J 1 } 

Mijs^ lt n Jl 

t. = 30 (2 n ) SxfobJfi S±±VA 

^ 14 l£(^JU6 = tu= 30 (2 14 ) 

2.13 : Jl> 

10 Jj/ 10% ^JJL^yi—^500 

500^) =50. )yZL t. jj 500 '■ u 

* + JljjfJl'Jg =J^\jj^^/i3 \1$ 


= 500 + 500 (lM) =500 ( 1 + iw) 

/znnh _i_ 10 \\/ 10 \ 



= (500(1 -f 

■ 10 ))( 10 V 
ioo Mioor 

(j^bj £(J 

- 500(1 + 

10 \ + 500(1 + 10 ) 1 ° 
100/ V 100/100 


- 500(1 + 

10 f 

100 J 


= 500(l 

+ 10 r 1 

100 >> 


iZl (n—1) = n 


|4<^J ? 1£JI'l£10 =? 500(1+ j^-) 1 = ?500(|i) 10 . 


- s£ bd»i I* Z_XJ ^ o^y^y * 1 

n vjbr' i P <(!/A J^l/* 


l = 


100 
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2.14 : JO 

-1 wAM^i tew j§ 

-l£&.A/l y,a,ar f L '■ ff 

Cf*L^ = — + a + ar=|^- 
r 12 

C/Af a (7 +1+r ) = 12 1 0 ( r2+ r + 1 ) = if (D 

(y)(a)(ar) = -1 

=> a = -1 :. a = - 1 

yi— f 7 ^j)\JZ. ^bl^f a = — 1 

( -»( Z± F ±i ) = H 

=> \2r + \2r+ 12 = -13r 

12 r 2 +25r +12 =0 

(3r + 4)(4r + 3) = 0 

VI . = -4 L _ 3_ 

3 4 

a = -l j>\ r = -y ‘r^ 
a = -l j,I r = ^ 

2.15 : JO 

(fc - c) + (c - a) 2 + (d - bf = (a - df j'zf&.bJsi G.P jTi a, b, c, d A 

r jifjf? a G.P i_T) a, b, c, d ^ 

b = ar, c = ar 2 d = ar 
(ft - c) 2 + (c - a) 2 + (d- bf 
= (ar — ar 2 f + (ar 2 — af + (ar — arf 
= a 2 [(r — r 2 f + (r 2 — 1 ) 2 + (r — r) 2 ] 

= a [r - 2r + r 4 + r 4 - 2r 2 + 1 + r - 2r 4 + r 2 ] 

= a [r — 2r 3 + 1 ] = a 2 [r 3 — 1 f 
= (ar - af = (a - arf= (a - d) 2 
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23 


_ * Just ifi //{£& j } S~ f 4jj>S£fr‘ (i 

(i) 0.12, 0.24, 0. 48,-. (ii) 0.004, 0.02, 0.1,- . (iii) ±- t ^ / ^-, -. 

(iv) 12, 1,^-,.... (v)v/2, (vi) 4,-2, -1,-^-. 

10 ~ 2 ’ 1 ” 2 ’' ‘ ’ • ( 2 

G.P -c£ 1458 j»\ 54 7 j»\J m s 4 i&hp* jtf (3 

G.P-<£_ 7^9 6 vil \ (4 

: Jj (5 

1,2, 4, 8,- f- 1024 (ii) 5 ’ 2 ’ f’ ^ 15625 (i) 

n n & J)i 162,54,18. G.P (6 

1875 }jJj 5 j»\ 3 }j/S G.P (7 
1 H Cf-JfU &\j6\JiL^\5Pi (8 

jljelt- 156 ftU'l* ^?/^L\JtjzL 216 G.P jtf (9 

-f- -J 7 U ly LP^fZ! G.P Jtf (10 

G.P -t- 91 cf-Jfi*^/<£ d\j»Lt- 13 O 1 

12 5% ?1000 (12 

fjL 

(3* i/S 45 % ^li ^/sjt ? 50,000 (Copier) S^/fS*^ (13 

? 15 S'<£(^-£- 

(a — b + c)(b + c + d)= ab + be + cd. G.P i-tf a, b, c, d / (14 

-l£</G.P Jftj* a+ b, b + c, c + d, Uxjt G.P J n,b,c,d/ (15 
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(Series): 2.5 

-£jb 

♦ r if— 

S' ^ 500 * 25,000/ 1990 tfjtfffjjLti 

? 2010 /£{}** -<£_fc>wU 1 

25000, 25500, 26000, 26500 .(25000 + 19(500)) 

y<L/£?* 9 l/(Zj^ 20 = 25000 + 25500 + 26000 + 26500 .(25000 + 19(500)) 

- - - — - 1 - >-#/ | — I 

^j\si/ijbiZL£2 — 

-C$2- ITv 

- if<2_ B^yj^y iyilj 

/l^UZ2-S/$f&J'\r&7.fLLn e S = K} n=1 ” \JLfj}fstiJ![\L>w!!j? 

sGtftf’iJ^iirtJsZ {Sn}n = i n= 1,2,3,... S„ = aj + a 2 + . a„ 

-f- { a n }n = 1 sljljtljjLfi 

/t-WiL ^t {a.n ^ <W.-i f {Sn^i)^'^ 

. . 00 

^t/S^ViS z£\£ flL -c $%r»r X a n ^J/’L fl; + + «3+ ••• 

w= 1 

kS\S& ji\ | 

(Arithmetic Series): 2.5.1 

C/*oKU( i\J& n (JpflsSi.jL* 

'd Q/f\usl'd 

a, a + d,a + 2d . a + (n-1) d . 

-1 fyi tfijyij n lf*{f2zS(J U* S„ 
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S n — cl + {cl + d) + {cl + 2 d) + • ■ ■ {cl + {n — 1 ) <7 ) 

=> S n = na + ( d + 2*7 + 3<7 + • • • + (/i — 1) <7) 

= yicl + £/(l + 2 + 3 + *** + (ji — 1)) 

1+2 + 3.+ (n -1) ffij} 

1 , 2 , 3 ,...., r«- 1) 

-j^yt-tty^ 1 + 2+3 .+ (n- 1 ) (£\y 

Sn = 7+ 2 + 3 +. +(n — 2) + (n — 1) + n 

£ Sn S' 1—f 

S n = n -\- {n — 1) + (tz — 2) + ■ ■ * + 3 + 2+1. 

-^y^y^/gi j»s 

2S n = in + 1) + (/z + 1) + • ■ ■ + {u + 1) + (n + 1). 

?c£(h+1)^V^£ 

vii -^r »t^4k vj' 

-ZljXJy n <Jj*‘ («+l) U*l* 
n £jC> 2S n ~ n(n+l) fx/& U# 


S =^L+A. i^l+2 + 3 + --- + i I = ^±_0. 

n 2 ‘ 2 


(4) 







( 1777 - 1855 ) 


/dLiz L/ji^(i_(,/(^L^i/jv ij yyxyy£yz£ <=_. i< 

i/iuj>A£ 


— ffy&y\pti'ijj2j niLsOdyf^y 

S n = hq,-\- \d-\- 2d + 3rf + •■•+(/! — 1) d] /uz££&£ 

— no, + d[ 1 + 2 + 3 + ■•• + {n — 1)] 

= na + d (4) SC£\i>\ 

= ^-[2a + (n-l)rf] 
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S n — ^-[a + (a + ( n — l)d)] — 7^ l+f^(i^) 

= -^-(<2 + /). 

-tZ-U'i jOS’l/ 1 Sn n <^V>7 a <kH3 

(i) S n =f[2a + (n-l)d\ Stt/ijd d>^f< 

(ii) S = y(a + l) Jstifij) l 

2.16 Jl> 

5 + 11 + 17 + .... + 95 

5 + 11 + 17 + .... + 95 : f 

/^// a = 5, d = 11 - 5 = 6, / = 95. 

n =^r~+ 1 
a 

T' 1 = 95 ~ 5 + 1 = ^- + 1 = 16. 

o o 

S 16 = ^-[95 + 5] = 8(100) = 800. 

2.17 Jfr 

2n -*&' VJ 

l 2 —2 2 +3 2 - 4 2 +.... 

= l 2 - 2 2 + 3 2 -4 2 + ■•• 2« Jrjjl : f 

= 1 - 4 + 9-16 + 25- In JrjJj 

= (1 - 4) + (9 - 16) + (25 - 36) + - n 

= — 3 +(—7) + (—11) H—#* Jfojj 

_<£_ d = -4 JJf’l* ■ a= -3 (J^lTL ^js 
= j-[2a + (n-l)d ] 

= f[2(-3) + (n-l)(-4)] 

= f[-6-4n + 4] = |[-4n-2] 

= =^(2n+ \) = -n(2n+ 1) 
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-572 11 vjI -203 14 2.18 j£* 

S 1yl =-203 “ ' 

14 

141 


[2a+13d]= -203 
l[2a+\3d\ = -203 
2a + \3d= -29. 

-572 = 11 

4 ♦* 




5 25 = 5 14 +(- 572) 

5 25 = -203 - 572 = -775. 


( 2 ) 


=> ^-[2a + 24d] = -775 

=> 2a + 24d= -31X2 

a + I2d = -31 
j,\ a = 5 vjI rf = -3. 

5 + (5 — 3) + (5 + 2(— 3)) + ■ ■ ■ . 
^>43lV^ 5 + 2 - 1 -4 - 7-. 

2.19 Jl> 

?!fit -351 24 + 21 + 18 + 15 + .... 

: J" 

a = 24, d=- 3. 

S n =- 351. 

S=-|[2a + (/i-l)d] = -351 
{ft A [2 (24) + (n-l )(-3)]= -351 

=> y[48 — 3n + 3] = -351 

=> n(51-3n)= -702 

=> n - \ln- 234 = 0 

(n — 26)(n + 9)= 0 
.*. n = 26 or n = — 9 

-C&tfjtfiS'o) nj?£ 

26 ^ —351 ^1^ 
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-3 f'CU-b2-X(C > !L 8 2t2 ° 

-c£ 104,112,120,... 992 : </ 

Sw = 104 + 112 + 120 + 128 +... 992 (f-c- Sn 

1^4* 104,112,120,... 992 wl 
/ = 992 j»\ d = 8 l a=104 
n =1^+1 = 992-104 +1 

a o 


= 8|8 + l =112. 

O 

5ji 2 = y[a + /] = ^-[104 + 992] = 56(1096) = 61376. 

61376 3 8,/Cfc 

2.21 J> 

ifj LSJt>v S} 

215° 85° 

S n = a + (a + d) + (a + 2d) + —I- /, where a = 85 and / = 215. 

S n =p + a\ (1) 

(n - 2)X 180° < S„ SjJ&} 

& 


S n = (n-2)x 180 
^-tofiAu^(i) A[/ + a ] = ( n _2)xl80 

=> y[215 + 85] =(n-2)xl80 

150n = 180(n - 2) = 


2.4 J** 


n = 12.. 
-<£L- \2 


tiljeltf? 125 <k (ii) 75 i£ (i) -1 

-* 3 + 2n (lc^ n Sl 30 &<£±SdyJ?l -2 

-3 

(i) 38+ 35+ 32+ -- + 2. (ii) 6 + 5-^- + 4^- + ••• 25 *Ajjl 
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(i) a = 5, 


Sn Jl±t$\stL2-3 -4 

n = 30, / = 121 (ii) a = 50, n = 25, d = - 4 


-^#>0*1 j(AI 40 l 2 - 2 2 + ^-4 2 +. _5 

55 44 ii -6 

%368 tf'J'lrjt 60, 56, 52,48,.... jU4]L*j£L7 
iL 7 }j6A6u*' 20 -9 

-<^wU 2 ^ 

i ~ 

-6 U If f 5 ^ 11 500 7jl 300 -10 

1+6+11 +16+ ... + .* = 148 :^(/-ll 
-6 U If 5 200 villOO -12 

Z\j)jZ,(^ytk--ij 4000(Jj<^^lJT -13 

W;U^L« 1,65,000 1000 

U^JjrVl/ -^w-^rvf 0?/Zl jL-y: iCc^» lOOO./.Jrvl'' 8% -14 

30 JI^-I^l/i ^(jbsJ^'JU 3 ' 

l A -4- 3n 2 -2n jVv >15 

i • ** *• { * V ** 

fjL^ 

(a+ + a f 2a> ■ e^h>tLn4-6^ 6 b £if/w ■ a |5i&£u^iV" -n 

(2n+l) y<L^«i+'c}l^cr r -18 

♦ 

-<£- (n+1): n j^f 


oJjiJj iujIi£j mJ%-fe-<£- m 2 : n 2 c^fcTn m -19 

(2m — 1): (2n - 1 )c+lT 
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Jjfr 97 6^ -20 

SL ZT- LJkfJf'J\ -<^t\rtfiJ^tfiJ^ijZi^i^325j)liJ$i)\fi)rtfo^l2ijZ>-iS/; 

i&bsJtij'Jln 

(Geometric Series) J^ifA -2.5.2 
-igljlkj^'ifc JjjfjiZrJl \J\ &- ikC^ifA JijjJ'ljJ'jZ 


r ± 0 a, ar, ar, •••,ar n \ ar" ■■■ Sf) 

S n = a + ar + ar 2 + •■■ + ar" -1 (1) J'lCA/) 

S n =na. &£,></! hr=l f\ 

'<LL r* 1 L/J\i>t/ (1) 

rS n = r(a + ar + ar 2 H— + ar" -1 ) = ar + ar 2 + ar 3 + • • • + ar". 

(1) / (2) -I 

5 — rS = (a + ar+ ar + ••• + ar n ! ) — (ar + ar 2 + • • • + ar") 

AI AI v ' X ' 

=> S n ( 1 -r) = a(l -r") 

s = d^uH j f r#1 . ^.bfJVofVfe 

n 1 _f r ' i — ~ — v 7 




s =. 

n 

a(r n — 1 ) _ a(l -r") f ,. 
r — 1 “ 1 — r ^ 


na - . /< r=l. 


a + ar +ar + 


+ ar + •■•—j ^ ^ 

- 1 jjjf^Ci&J^irlfajebijfc+Zj'zf.jf' 


\£ 


tfiLJU 


— 1 < r < 1 


25 M 16-48+ 144-432 ■ ■ • 


2.22 JO 


a = 16, r = — 
^SiJ^bj 1 ? 1 ^25 


— = - 3 # 1 
16 * 

, 16(1-(- 3f 5 ) 
1 — (— 3) 


5„= a< 1 1 -; ) , r#l. 
16(1J 1 3!!) = 4(1+ 3 «) 
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(i) a = 2, t 6 =486, n = 6 


S n ~ 2 ** ^ 

(ii) a = 2400, r = — 3, n = 5 

a = 2, t 6 = 486, n = 6 >^0) 

* 6 = 2(r) 5 = 486 

=> r 5 = 243 r = 3. 

5 = if r +\ 

n r - 1 ^ 

tV 5 6 = 2 ^3 _~1^ = 3 6 - 1 = 728. 

a = 2400, r = — 3, n = 5 ^00 

IV S 5 = if r # 1 

2400[(—3) 5 — 1] 

- (-3) 1 

ijf S 5 = ^j)0 (l+ 3 5 ) = 600(1 + 243) = 146400 


224 JO 

1022 tfj'l* (jf 2 + 4 + 8 + ... J>(/A 


a = 2, r=2, S = 1022. 

7 7 *1 


2 + 4 + 8 +... : J* 


S = if r# 1 

7! r- 1 




= (2)[^5J-] = 2(2"-l) 

/ S = 1022 <>V 2(2” — l)=1022 

=> f - 1 =511 

=> 2" =512= 2 9 . Ltf n = 9. 


225 JO 

14 (J192 (l 375 
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a = 375, t = 192. 

4 

M-l 

f = ar 
t= 375r 3 

4 

375r 3 = 192 
r 3 = 192 




375 

! = (t ) 3 


r 3 = 64 


125 


'4 




«.= “Tfritf 




«u = 


= ——l^ij--1 = (— 1) X 5 X 3 75 [(y| 4 - l] 


f- 1 


- (375)(5)[1 - (f)”] - 1875[,_ (f)"]. 


4 \ 14 i 


if r # 1 s n = «[y5f ] if r # 1, 


UM 


8 Tj' +U£(j.+- , lJi* 4 2.26 (j£ 

r > 0 a + ar + ar 2 + ar 3 + ... SJ*) ’■ Jf 

i V ** 

ar 2 + ar 3 = 72 vjI a + ar = 8 : 


i^l ar 2 + ar 3 = r 2 (a + ar) = 72 


=> r(8) = 72 .-. r = ±3 

r = 3 «z_ r > 0 J<£ 

^1 a + ar=8 => a =2 
♦ 

2 + 6+ 18 + 54. 

V ~ 


2.27 JO 

Jrjjl n JL 6 + 66 + 666 + ... J> 

S n = 6 + 66 + 666 + ■■• 

5 = 6(1 + 11 + 111+ ••■ ) 

= |(9 + 99 + 999 + ...*fjJjn ) 9 ) 

= -|[( 10 - 1 ) + (100 - 1 ) + (1000 - 1 )+ ■•• JfjJj* ] 

= |-[(10 + 10 2 + 10 3 + njj )-n] 

10 ( 10 "- 1 ) 


U& 5 = 4 

» 3 L 


9 


- n 
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: 2.281> 

- J»( 2£tL<Cl—f<f( Gl«z_ T(j^ «^v Wc£ 

-<£_ Sn jfaJfijj 1 J[f/ -c/fZ-lk G.P. jLWjS>t£tj)jjjtfjj2L <£L 25 : J* 

t Y ** •* ** ? 

?S= 1+2 + 4+8+16+••• 25 

n 

(Jij£ a = 1, r = 2, n = 25 


64 2-1 

= 2 25 — 1 

2 25 -i 

2.5 

20ife f + f + l|- + "• • -1 

27 (j£ c£ -^ + + -^j- + ••• . / J^x£& -2 

Sn£l£^<^,^/r(j£c|;j -3 

(i) a = 3, / g = 384, n = 8. (ii) a = 5, r = 3, n = 12. 

(i) 1 + 0.1 + 0.01 + 0.001 +••• +(0.1) 9 (ii) 1 + 11 + 111 + ••• J^O^20 

(i) 3 + 9 + 27 + - ££i_^hrl092 (ii) 2 + 6 + 18 + - ±JiLJJ\ 728 

23 -f- j} j\$/h\$1MSMJ& -6 

9 4 -7 

-<p 36 Cf* 

n 3 & J} 

(i) 7 + 77 +777+-. (ii) 0.4+ 0.94 +0.994+-. 

(/4£A>/ -9 

s ♦* — y y 

/ Oth Std. Mathematics 


58 








.j'T4 s-< ff 1000 s)-C i^~^L. 

-fT8 iJ)JL% 

Ssf^yjjx S3, S 2 , Si ^7*1 3n <2n < n -12 

^(^-^) = (^-^i) 2 * 

£-Uln x * 1 a =1 

1 + x + ;t 2 + • • • + * n_ 1 = - ~^ , . x ^ 1 

iX 1 

U-^c/ 2 ^-<£- n—1 , 2 >vJ £(/"•<£_ a: 

Special Series £*, S> 2 „i £* 3 J>if^ -2.5.3 

*=i t=i t=i 



JlMl$ 

£ 

<iK 

1. 

n n 

2* i 2> 

k^\ j= 1 

1 + 2 + 3 +■•* + n 

2. 

t(n-D 
« = 2 

1+ 2 + 3 + 4 + 5 

3. 

i>+5) 

</=0 

5+6+7+8+9+10 

4. 

n 

z* 

*= 1 

l 2 + 2 2 + 3 3 + ••• + n 2 

5. 

10 10 

Z 3 = 3 2> 

* = 1 A: = 1 

3[1 + 1 + ...10-W] = 30 
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-L1 + 2 + 3 + ••• +n = f 

A.P. a =1 , J= 1 and / = n S n = y(a + /) = y(l + n). 

&A r^jLfdfrfc s £* = 

* = 1 ^ 

(i) £(2&-l), (ii) (iii) • 

*=1 *=1 k=l A 

„ (i) : ** 

2 (2*— 1) = l + 3 + 5 + --+(2n-l) 

k=l 

n jiif- A.P. wfl- a = 1, = 2, / = (2rt — 1). 


S =-|(l+2n-l)=n 


(S„ = -|(a + 0) 


'Af £(2*-l) = « 2 

k=\ 


IjjJl 


Jj*U> -1 

£(2* - 1)=S 2* - Sl=2f£ fc) - « = 2(n)( ” + *> 

*=1 * = 1 *=1 '*=1 ' Z 


-n = n . 


I = 2n - 1 => n = ^ 1 


1+3 + 5+ ••• + /= (~2^f ^ 


a — o = (a — b){a + ab+ b). 


00 


— (k—lf= k, 2 + k(k — !) + (& — 1 ) 2 ( U~a = k b = k — 


1) 


k 3 -(k-lf= 3k 2 -3k+l 


( 2 ) 


UP 


k= 1, l 3 - O 5 = 3(1)-3(1) +1 

it = 2, f - l 3 = 3(2) 2 -3(2) +1 

it = 3, f - 2 s = 3(3) 2 - 3(3) + 1 -+£xJ\J*4£j[$j lfJ> 

fc = n, n-(n-lf= 3(«) 2 -3(n)+l 

_ f j’/jb k = 1,2,..., n 

n = 3[l +2 + • • • + /i ] — 3[1+2 + • • • + /i] + /i 

3|j +2 + • • • + /z ] = /i + 3[1 + 2 H— + n] — n 


n _ 

Z* 

L* = 1 


3 3n(n + 1) 

=n + V 2 ; ~n 


yi> Vfr 2 _ n(n+l)(2n+l) (3) 

9 * ^ 6 


*= 1 
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(iii) 2* 3 = l 3 +2 3 +...n 


k = 1 




l 3 =1 =(i) 2 

1 3 + 2 3 = 9 =(1 +2) 2 

l 3 + 2 3 + 3 3 = 36 = (1 + 2 + S) 2 
l 3 + 2 3 + 3 3 + 4 3 = 100 =(1 + 2 + 3 + 4 ) 2 

dfajj n ySyt/l 

l 3 + 2 3 + 3 3 + ••• + n 3 = [1 + 2 + 3 + ••• + nf 

n(n + 1) j 2 




(4) 


£* = ^2 ^ n 4? (i) 

S (2^ - 1) = n . > n (ii) 

l n 4c (iii) 

1+3 + 5 + ••• + /= (-^-) 2 - 

Z* 2 = n(n+l)(2n+l) n ^ (iv) 

fe = 1 

n(n+ n ^ ( v ) 


2> = 


Jt=l 


2 29 J0 

(i) 26 + 27 + 28 +•••+60 (ii) 1 + 3 + 5 + ••• *Ju^25 (ii) 31 + 33 + ••• + 53. 

(i) : J* 

26 + 27 + 28 + ••• + 60 = ^1 + 2 + 3 + ••• +60)-(1+2 + 3 + ••• + 25) 

1 1 

60(60+ 1) 25(25+ 1) 

2 2 

= (30X61)-(25 xl3 ) =1830-325 = 1505. 
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1+3+5+- = 25 2 


n = 25 (ii) 
( V(2fc-l) = n 2 ) 

k =1 

= 625. 

31 + 33 + ••• + 53 

= (1 + 3 + 5 + ••• + 53)—(1 + 3 + 5 + ••• + 29) 


= 27 2 — 15 2 = 504. 


(i) l 2 +2 2 + 3 2 + ••• + 25 2 


( 1+3 + 5+ ...+/=(!il) 2 ) 

2.30 JO 

(ii) 12 2 + 13 2 + 14 2 + ••• + 35 2 


(iii) l 2 + 3 2 + 5 2 + ••• + 51 2 . 


l 2 + 2 2 + 3 2 +- + 25 2 = |V 

i 

25(25+ 1)(50 +1) 
6 

_ (25)(26)(51) 

6 

l 2 + 2 2 + 3 2 + ••• + 25 2 = 5525. 


(0 



^ ^^2 = n(n + l)(2n + 1) ^ 


12 2 + 13 2 + 14 2 + ••• + 35 2 <UU( ii) 

= (i 2 + 2 2 + 3 2 + + 35 2 )—(l 2 + 2 2 + 3 2 + ... + ll 2 ) 


35 


11 


-z 


2 

n 


35(35+l)(70+l) 11(12)(23) 

6 6 

_ (35X36X71) (11X12X23) 

6 6 
= 14910-506=14404. 


I 2 + 3 2 + 5 2 + ••• + 51 2 


(«i) 


= (i 2 + 2 2 + 3 2 + + 51 2 ) - (2 2 + 4 2 + 6 2 + -50 2 ) 

= JV - 2 2 [l 2 + 2 2 + 3 2 + ••• + 25 2 ] 

1 
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51(51+1)(102 + 1) „ 25(25+ 1)(50 + 1) 

6 4 X 6 

_ (51 )(52)(103) 25(26 )(51) 

6 4X 6 
= 45526 - 22100 = 23426. 


2.31 Jt > 


(i) l 3 + 2 3 + 3 3 + ■•• + 20 3 


(ii) 11 3 + 12 3 + 13 3 + + 28 3 


l 3 + 2 3 + 3 3 + -20 3 =S n 


3 & 3 


‘■if 


= /20(M+m 2 

' Z > *=1 L 


n(n + 1) 


= ( 2 ° 2 21 / =( 21 °) 2 = 44100 - 


11 3 + 12 3 + ••• + 28 3 


t(ii) 

= (l 3 + 2 3 + 3 3 + - + 28 3 ) - (l 3 + 2 3 + ••• + 10 3 ) 

28 . 10 „ 


1 1 


28(28+ l)f [10(10 + 1) 


= 406 2 - 55 2 = (406 + 55)(406 - 55) 

= (461)(351) = 161811. 

2.32 Jl> 

kte l 3 + 2 3 + 3 3 + ••• + Ic= 4356 f\ 

: f 

: l 3 + 2 3 + 3 3 + —h A: 3 = 4356 




4356=6x6x11x11 


+ ^ =66 

=> A: 2 + A:— 132 = 0 => (A: + 12)(A: — 11)=0 

<k = \\J^> 

( ♦ v V ♦ 
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2.33 JO 

l 3 + 2 3 + 3 3 H— n- 1 + 2 + 3 + ••• + n = 120 A (i) 
1 + 2 + 3 + ... + n. fa l 3 + 2 3 + 3 3 + ••• + n = 36100, (ii) 

1 + 2 + 3 + ••• + « =120 i.e. ^ = 120 (0 

l 3 + 2 3 + - + n = ^ n ( n + ! ) j 2 = 120 2 = 14400 
Given l 3 + 2 3 + 3 3 + - + n = 36100 

=> 36100 =19x19x10x10 (“) 

- n(n_+l)_ _ 190 

1+2 + 3+•••+«=190. 


-U>r/'24./*12 ‘/'ll /“lO $ 0 #/ 14 


2.34 JO 


ll 2 + 12 2 + ••• + 24 2 
=11 +12 +13 + ••• + 24 

= (l 2 + 2 2 + 3 3 + ... + 24 2 )—(l 2 + 2 2 + 3 3 + ... + 10 2 ) 

^ 2^2 

= 2- n _ L n 


■■J 


_ 24(24+ 1)(48+1) 10(10 + 1 )(20 +1) 

6 6 

_ (24X25X49) (10X11X21) 


(i) 1+2 + 3 + 

(iii) 2 + 4 + 6 + 


= 4900 - 385 
= 451 5f&/ 


2.6 tf* 




+ 45 
+ 100 


(v) 5 2 + 7 2 + 9 2 + •••+ 39 2 


(ii) 16 2 + 17 2 + 18 2 + ••• + 25 2 
(iv) 7+14+21 ••• +490 
(vi) 16 3 + 17 3 + ••• + 35 3 
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k -2 

(i) l 3 + 2 3 + 3 3 + ••• +jfc 3 = 6084 (ii) l 3 + 2 3 + 3 3 + ••• + * 3 = 2025 

1 +2 +3 + • • • + p to 1+2 + 3 +•••+/? = 171, J's _3 
1 + 2 + 3+ •••+*. to l 3 + 2 3 + 3 3 + ••• + fc 3 = 8281 f\ _4 

-0*/'23 </'13 </*12 w^y/ 1 L6 J *1^/* 12 -5 

-U»f/'30./*18 </17 v^16 15 -6 

2.7 J*V 

-1 

N (A) 

^jJ A ^7\l4C^ A (B) 

(C) 

~Uj (D) 

}jJjS{ f±t 1,1,2,3,5, 8, ••• -2 


(A) 25 

(B) 24 

(C) 23 (D) 21 

W jg 

(S) ^ 

^ J’hu’lO’' " 3 

(C > w <P) w 


<j>£ iS a — 4b + 6c — 4/ + m A.P. wCl m,l,c,b,a f\ -4 

(A) 1 

(B) 2 

(C) 3 (D) 0 



b — c ^0*1 A.P. Jtic,b,a f\ -5 

(A)f 

< B >7 

(C) f (D) 1 

}$i)to 100 n +10, }j\Jj -6 


(A) &A.P. jTl (B)^G.P.Jl (Q&sfZpK# (D) &G.P)b&A.Pjb 

4cM3^ A.P. i/U> -^- = 4 /Uj^DA^A.P.wCi a v a 2 ,a y - fs J1 

3 * 7 2 

(A) ^ (B) 0 (C) 12a, (D) 14a, 

a5, aio, ais... .. fa A.P. jtf a v a 2 , a 3 , • • • f\ _8 

(A) & G.P^Tl (B)^A.P.J (C) G.PJb6fA.PJb (D) &(JA>G.PvjIA.P 
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(A) 2 


k 3oxJ!j}\pJ!6 A.P.l/ k+2, 4k-6, 3k-2 f\ -9 
(B) 3 (C) 4 (D) 5 

3a+7,36+7, 3c+7,3/+7, 3m+7, 3n+7 SiJji A.P. ijTi a, b, c, 1, m, n J'i _10 


&G.P.wtf 

4+ 

(b)^a.p.4» 


(D) 6fG.Pjb6fA.PJb 



wAA* jA 5 

(J%- 2 G.P. JC\ -11 

(A) 5 2 

(B) 2 5 

(C) 10 

(D) 15 



^ r 

^ Sjsi G.P.wtf a,b,c/l-12 

(A)f 

(B) i 
a 

(Of 

C < D >i 


5 ‘2 5 

(D) 5 

3 4 5 


5.x, 10x+x, 1 5 jc+1 5 ,... Sjytjt G.P. ijTi x, 2x+2, 3x+3 ,. Jt -13 

(A) &A.P. JTI (B) &G.P. Jfi (D) 6fG.PJb6fA.P)b 

J? -3, -3 ,-3. }G -14 

(A) &A.P. jCLi/* (B)&G.P.jftJ./' (C) G.Pibif^A.Pib (D) & J^jG.PvjIA.P 

4 256 G.P. \ffi -15 

(A) 8 (B) X (C) JL (D) 16 

t 3 = \ J,s t 2 = \ jt G.P. / -16 

(A) 1 (B) 1 (C) 1 

1 + s ecx +sec 2 x+ sec 3 x + sec 4 a: +sec 5 x x^O^I-17 
(A) (1 + sec x) (sec 2 x + sec 3 x + sec 4 ;*;) (B) (1+sec x) (l+sec 2 x + sec 4 x) 

© (1- sec x) (sec x + sec 3 ;c + sec 4 x) (D) (1+ sec x) (1 + sec 3 x + sec 4 x) 

tfcKtrlS'oJj n SSu r ' 1 .<f_ tn = 3-5n }jJ_> ini' A.P.Ol-18 

(A)|[l-5«] (B) rt(l — 5rt) (C)i(l+5n) (D)|(l+n) 

a"”" , a", a”*" G.P-19 
(B) a~ m (Q a" (D) o'" 

l 3 + 2 3 + ... + n 3 2k l+2 + 3 + ... + n = lfc /-20 
(B) 


/ A \ * 

(A) a 


(A) * 


(C) fe(fe 2 +1) (D)(A:+1) 3 
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J 



V 


/ F ,= F ,-& F it- 2 ’ n = 3,4,. ££ n = 3,4. J lF 1 =F 2 = lui t /5yi; * 

d dL\f'X a n+ 1 = a „ + d > n E N ^ i/I a v a 2 ,a y ---,a n ,--- yl)Ltf 3§ 

(A.P) -Jt$£{/j>dyf}yi}y -JL d/j/f'b d al y ukc -*U 

t n = a + (n — 1 )d V «G N . A.P.uXl 

r ,neN <£- r* 0 (Jl£ a„ +; = a n ry^ UTl ai, a 2 , a3,..., a n §g 

n = 1,2,3,.... -tf-fi. = arn-i (If l*(/ G.P. ^ fl/ 

_ Jl jZsA^J*\‘J1<zCj^ r 'h)£<£- iJjJjL ly iJUTl §g 

-^L/Lj&y^/I Sn n JfZjttf a 3€ 

S = A (a + 0 ?jtf& l fostf (ii) S = f[2a + (n- \)d\ iWt/lU d J/f iJl (i) 

sjjc n 3€ 

f a y-l) = ad-O / r# i 
n r - 1 1 — r 

.Ua - , yi r = 1. 


J* = »(!! + l) . * 

*=1 * 

'£(2k-\) = n 2 . n k. H 

k=\ _ 

1+3 + 5+ •■• + /= ^ + - J. Gtfifij) l (iij7tfb&{J / '\r\ ^U<Jn3^ n ^ §€ 

|y 2 = h ('>+ 1 X 2 «+ 1 ) n 4^ * 

j> 3 = [ ” ( " +1) f. CJlAKLK+Z.jUlt^ n k. 3€ 

_ *-■ J _ '_T 


2 43,ii2 ' 609 -i «J,i 
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(ALGEBRA) 



The human mind has never invented a labour-saving machine 
equal to algebra -Author unknown 

-i/lP .3,1 

(Diophantus) /Z -<£_ J Tf i —f 

Arithmetic jTli— 

i_ t *fcsu Jjl 1 M. gj'^clb (/ f lai}lP'jJ% \JLij^ilP\sJS I i/Pv~$ 

‘ &mLA<£. ijb </p 6/lA i $**jJ Jyjij (j/» U^lJ 1 

{J \i*£- ^ 1721 iJjj i JisjA \ f^v 

"Compendium on calculation by completion and balancing" 

Leonardo Fibonacci 

&b fyj I (1445 - 1517) Luca Pacioli <Jb iJ*Ij <£l 

(1510 -1558) Robert Records 

}/^l(1791-1858) Peacock ~£l£J\cl- jfc 

^jl)/a6s JfVd*iA ? 1 il trutiji 

-tfjJ&JllU/f’&lJ'&l- (1806-71 


k-LlP 

n 

(?& W 
LCM A GCD JC 
i£i?t » 

K 

c^U-'JL/.wj 5§ 



(780 - 850) 


J$ iS\ jjA^ijZ / J\/2j)\tJ e [,j ^ 
USi 


Jf'jfs ti’&'bl^ A&bl^ 


Jr Uj i}j^/ 

&f-iM A a-M i}/ A i—bv£ 

♦ ♦ V 

1^ <L-1jv^Jv L? tjyPi 
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{ UtfUjt- h ti j -3.2 

-$>2*£iS x a^O, ax + b = 0 -tJtJfLai/ijZt _ 

vi< a y ^ x ax + by = c 

x = x 0 , y = Jo (xo, yo) sZ r >'rt?s/ijj£oZ y j>* ‘ x sje-xij/' 

-utiS&i/ 

uS/bU* (x, y) J&>/i^k>!jtiZ§ ax + by = c 

Jj ax + by = c ax + by = c 

y J> \ X‘Jty viI x t v jt ^bU* ij* 

-^IrUljiO/c^lil^ Simultaneous equations iG^bU*(/ 


-I'/ 


fUM x = x 0 , y = y 0 t*(f ^ (*o»yo) 


OjX + b^y = Cj 

<* 2 * + b 2 y = c 2 




_Jv^^vyjy^Jl^iii^jyiJu^ if'd^S y vii x .2 




ax + by = c (i) 


Zul 


, , -\£fj£/(\&jC\f&J 

a^x + b^y = q •' 1 

a 2 x + b 2 y =c 2 

l^i jtOCy^ifi b<£_(3^/Ks*£ tS ci] b] vi< a 2 b 2 J^Uty.J* y ^ x 

a? + b? + 0 , ai + b 2 + 0. 

-<£_fc/^C?'V Vi< j^ii^ii -tjtc^LSiC (y<£ljyvi^Ji^A 

(iii) (ii) (i) 
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(ii) (i) A 

(ii) 3l)*ify7\ (i) 


(Elimination Method): 3.2.1 

- itf l^_ 

>-4/ p lJ) Uv jJ’ijjjeJ'L yi ij) Uv ji>\$3j6 *-0 i}/<z- M/£ASt bi L ^/Vjy bi^J in ijfiJ) 

$/&b b*(f iyiL- b b &».^ l£ 

_(member) &bl^ (i) 

~yilj) Uv ji’ljjjtjje/ 

3jc-5j^ = - 16 < 2x + 5y = 31-^i/ 3.1 JtJ* 

^bl'&CZ—) : ij 

3.x — 5y =-16 

2x + 5y=31 (2) 


5jc = 15 
x = 3 

-jf^U _y j£ L / x = 3 

3(3) _ 5(y) = -16 b^iA (1) / * = 3 

=> y = 5 

-jjb^d'- T)j)\ y = 5 j>\x = Z vjI J^l<£_(3,5)(/l^liU>(/l 


2(3) + 5(5) = 31^ 3 (3)-5 (5) = - 16 j jjj 


y Jf^iA _ Afi* / ‘iJ*‘ , cJlJ / *k 

-tf-frll/ ^>^1/1 b >(/)-o{?Z_XA (x) 
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3.2 JO 

? 38 3 J./ 8 j»\c-X 50 3 jjljM 11 

Ju_y \$i{jj)\L-)j x (/J'”*L^ —ij) '■ J* 

** v • i * •' y ♦ 

1 Ijc + 3,y = 50 
8x + 33 ; = 38 


3x = 12 ; jc = 4 

(1) kS'kL'*/ jc = 4 ^kQ—3> 

11 (4) + 3y = 50 <£_ ttf 0\J* 

y = 2 

y = 2 jjI ; x = 4 ,gt> 

-c? 2 4?4^J'J'Ltf 1 # 
—:- _. -;- /<-^/ 

3.3 JO 

3x + 4y = - 25 < 2x -3 y = 6 - J^.> jL-y^l 5/l/< 


(1) X 2 

(2) X -3 


3x + Ay = -25 
2x - 3y = 6 

- 3 / 2 $ — f’yj&f x 

6x + Sy = -50 


\7y = 


-6x + 9y =-18 

_ 68 -+.tofj\ufy2-f&/ (4 )J»! (3) 

y =-4 

-I 7 yjJ{jZ y = — 4 


(4) 


3x + 4 (- 4) = - 25 


jc = — 3 
if=(~ 3,-4) 





3.3JO 
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v4^$Aru 

















101a; + 99y = 499 ;99x+ 101^=501 ijl 3.4 Jl> 

101^ + 99^ = 499 
99a:+ 101;; = 501 

iS y i£*bL^j>£S x 

- J&ijFfyz, b j L'fo—tf 41 /r^.Cfy^jGi' 0 

tJ-f&f ( j*n 


sL./(d^ 200 
-l^/^ / (2) 


200a: + 200_y = 1000 
a: +_y = 5 
2 a: - 2_y = - 2 

*->' = -1 (4) 

jc = 2 ; y = 3 (yi—'O^ c^L- 4 ) 

=(2,3) 

3(2* + y) = Ta:^ ; 3(a: + 3>>) = 1 ljcy -^Tijg: -2L y^l &1/I 3-5 Jl> 

3(2a: + }>) = 7at^ (1) UU U 

3(a: + 3j>) = 1 Iatv 

{¥y j± 0 jil x ^ 0 ( 0 , 0 ) < tyt y = 9 list x = 0 f\ 

L-SJ*)/ y * 0 j»\ x * 0 


si —^ 5 T^_ xy jf&ljL't-sleijj)) 


G- + 2- = 7, 

y x 


i.e., 


— + — = n 

a: v 



(3) 

(4) 


b = —. j)\ a = — JlIA/) 

y x 

LgZ-lr&tJ'l/ 1 (4) j»\ (3)&bl'J* 


3a + 6b=l 
9a + 3b = 11 


(5) 

( 6 ) 


l£^l b Vil 


a & 
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(6) x2 => 18a + 6Z» = 22 (7) 'LLi-fb&f b 

a = 1 (3r - 15a = - 15 ; (5) / (7) ibJjU* 

£ = y Vjl a = 1 Up* & = y yi—/<j/j£ (5) k£^liU</ a = 1 

X = 1, y = 1 a= 1 >~>>. 

y = j w | = §- f-fewiAu^^ = I ^ 

(0,0) J»\ (l.y) 

If ^ ^ ijO-’ 

3(2x+y) = lxy 
3 (x + 3>>)= llxy 
J (2) x 2 - (1) => 15^= 15jcy 

y = 0 <-->>.j>\ y = x = 1 => 15_y (1 -x) x = 1 j>\y = 0 

x = 0 

( 0 , 0 ) j»\ Ulb)>J\J's)<C^\sl^^ 


3.\tf* 

<sL J’bW 


l. x + 2y = 7, x — 2y = 1 

3. x + |- = 4, f+ 2^ = 5 

5. 1 + 5_ = 20 2_ + 5_ = I5_ ^ 0 ^o 

x y xy x y xy 

7. 13x + lly = 70, llx + 13y = 74 

9. ±5- + ^= nL + L = 3f x^o y^o 
x y x y 5 


2. 3x + y = 8, 5x + .y = 10 
4. 1 lx — ly = xy, 9x — 4y = 6xy 

6. 8x - 3y = 5xy, 6x — 5y = — 2xy 

8. 65x - 33 y = 97, 33x - 65y = 1 

10. l + ^ = ±2- + l = 0,x?0,y^0 

x 3y 6 x y 


(Cardinality) 




a^x + b^y + Cj =0 
a 2 x + b 2 y + c 2 = 0 
a \ + bi # 0 , a 2 + b 2 # 0. 


( 1 ) 

( 2 ) 





sUgebm 







bl f b2 f &b U*-c/ U</Zl y y^Zli —f 

-f-bfJ'UC/J'i/ljt? 

b 2 ai x + b 2 bi y + b 2 Ci = 0 


bi a 2 x + bi b 2 y + bi c 2 = 0 

(Mi -b^x = b x c 2 - b 2 c x => ^ = 

dj b 2 ci 2 b x ^ 0 

a { b 2 - d 2 b x ± 0 y= ^ 

uj) 

b\C 2 ^2^1 i ^1^2 ^*2^1 l i _j_ r\ fr\ 

x = —4r-vjl J> = -M- a x b 2 -a 2 b x + 0. 

a x b 2 - a 2 b x J a x b 2 - a 2 b x 11 21 


&\b 2 - d 2 b x # 0 7T ^ IT- (0 

u 2 u 2 

a 2 + 0 J* b 2 ?0/i = A. ^ M 2 - Mp 0 00 

«2 ^2 

O] = /la 2 , = Ab 2 ? yi — = ^- = A 

Q>2 &2 

z-frjuJ'lpJ?!/!—if bi jjI ali-J 

A{a 1 x + b 2 y) + Cj = 0 

< £L \j~ f\5 j t ^/cji if i '-A/’ji * >-4/* vji 

Cl = /k 2 => y- = /l 
c 2 

i^bU* J'l/j/l*' iS/bU* ci =Xc2 ^ 

2)vjI( )^ = ^ = ^ = ^ Stty 

iJjn/6 (2) (1) Ci^c/l 2 _/) 

)/£ (2) >i< (l)JW — = -^- # — 

^2 0 2 c 2 
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USA 


<h 


2 2 2 il a l X + fe l y + c l = 0 

b'to.a' + h'to.uk a 2X + b2 y + C2 = o 

-6r (uniquejJ'/< ^iJy - ’ fcj*!#<£.jyljU>y>r a l b 2 -b l a 2 ^ 0 or ^ (i) 

l>iJ Uflte/ljU'jW ^ = |l = ^L / (ii) 

( ®2 ^2 

= 7l(iii) 

@2 ^2 ^2 


Cross Multiplication Method 3.2.2 

_ SU^lr £2-J[) e e-2Lj’&J'l/ y j)\ 

t/lj\s T/^LA*-<£_ iTii/ 

- \j m fjfy ( & b T 

+ q = 0 

a 2 x + b 2 y + c 2 = 0 a l b 2 —b x a 2 i=0 

-f- (/* itf*/^ 4 ^? 1 '» ^4? (^ 


^ _ ^l c 2 ^2 C 1 ^ _ C 1 a 2 C 2 a \ 

o,\b 2 — d 2 b] a^b 2 —a 2 b^ 


1 


y l 


b \ C 2 b 2 C 1 ^ 1^2 ^ 2^1 C 1^2 C 2 a \ a l &2 a 2 ^\ 




x 


1 


b\ c 2 — b 2 c 1 Cjfla-Cafl, <Zi & 2 — fl 2 ^i 


.£ 1 ? c^< )\,f£^£-s)\2Lj , £-!j$£- / /Zz£z—:>£-. 

x y 1 

^1 jt c i *- a i -A 
c 2 ' / ^ Oi^ & 2 

yJ_AJA0 *—-Av J«2_ d&^jZdbj 

-^Irlf |jQ/5s- JAfjjJ-) ch* 






















}£. LJk^s\ 

x _ y _ l _ uZj\$\iJ'''i'(z/j)J'\jf'Jjf' 

Z?i C2 Cj C^2 C2 flj /?2 ^2 ^1 

0^2 - a 2 ^i # C\a 2 ~ c 2 ci\ L 

«i* + b x y + c x = 0 ££^£^1^ 

a 2 x + b 2 y + c 2 = 0 

-«z_jt = 0JW di^-c^b i#0, vjI & 1 c 2 -&2 c i = 0 -/( (0 
^ = 0 )W «i*2 — a 2 b \+ °» vjI c i a 2~ c 2 a \ =° /l (ii) 

-U/ 


2x + 7y-5 = 0 -^ 1 / 3.6 JO 

-3jc + 8y = -11 


StflssIsL^j/jj ' J* 


2x + 7y - 5 = 0 
-3x + 8y+ll = 0 


x 





1 


(7)(11) -(8) (- 5) (- 5) (- 3) - (2X11) (2) (8) - (- 3)( 7) 




X = 


117 


. y 


_7_ _^x_ _ ? _ 1 .-) 

37 >tr 117 -7 37 IT 


37 ’ ' 37 ■ y n7 

fMZ 5 __L\ 

V 37 37 / ‘ * 

3.7 JO 

3x + 5y = 25 -^J^ 

7x + 6y = 30 

3.x + 5;y -25 = 0 ( ,# U^ BkS/liU* ^ 

7x + 6^-30 = 0 
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x _ y 

^ -150+ 150 “ -175 + 90 

(0, 5)Jty 


_I_ ie A = = {ft 

18 — 35' ’ 0 -85 -17 ’ y 

J'V x = 0 , y = 5 


fW* = 3 T 7 = 0 Q = -yf 


gm 


3.8 JO 

sjtiC L f /l/j 1 fl**/. Gfl?*/. (j6 

27 

iTlfl/ lOx+J />-<£_tj/fH>yj^l£*il(36 7 X ‘Zf-J 0 ) • / 

(35 = 10(3) + 5 /is?) 

<pio_y+x 


2x — ;y = 0 

-<£_ fcrf c/Ut// lX II*'/. i> /lS/ i} 

(10;y + x) - (10 a; + y) = 27 

(jr* — 9x + 9;y = 27 => — x + y = 3 


x = 3 _<^bf J^U/Si_/$/ j>\ 

y = 6 -<£_br J^b/i c^aU/ x = 3 

(3 x 10) + 6 = 36 

3.9 JO 

J'V 3 U-^VAL<S_//_*//- 3 {j 

- ?-<£_ fo* J^U y o/%- bf /> a l<z_ !!>% 8 9>*/lA-^/ 

3x _ 18 . x + 8 _ 2 

y-3 11 ^ 2y 5 

=> llx = 6y - 18 5x + 40 = 4y 



sUgehm 

















llx —6y + 18 =0 
‘ * 5x — 4;y + 40 = 0 


( 1 ) 

( 2 ) 


/i^v-Gjly* jjr[siC. a x x + b x y + q = 0, a 2 x + b 2 y + c 2 = 0, bSui/Zl j»s 
a t =11, b l =-6 , c, = 18 ; a 2 = 5, = ^> c 2 =40. 

a x b 2 -a 2 b x = (11) (- 4)- (5) (—6)-14# 0. 

kyif\eif l S£££/)Wf2L 


x y 1 

-6 ,18 ,11 ,-6 




1 


-4 40 

X 

— 240 -27 “ 90 - 440 ~~ -44 + 30 

x _ y _ 1 
-168 “ -350 “ -14 

j^= _1_68_ _ 12 . = 350. = 25 

*14 LZ ’ y 14 "* 




3.10 Jt> 

14 Lt 8 Ji\ JjT 6 /{ l*if (-£-ulcJj 10 12 Jilijj 8 

-LdffjiohzC&ijZw i <j\f 

•■f 

' ' ' ‘ " ’ -***? 


8. 12_ = _L 

‘ * x y 10 


( 1 ) 


J^> -<z_ -i .jstLtL 1 ) 8 6 


-^t/L^Irt £ + £.= -L 
‘ * X >> 14 




8a + 12fc — -j^- 
6a + 8 b = 

14 


4a + 6f.-4=0. 
3a + 4fc-^ =0. 


( 2 ) 

(3) 

(4) 
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a 


b 



"wrAfasix/L (4) j»\ (3) 
1 

4 *6 


J_ 

70 


b 

1 

♦j*/ 

1 

-2' 

Ur 

140 



a- 1 , 

b = 

1 

140’ 


280 

* = 1 = 
a 

140, 

y = 


( w * ( 

_ b _ 1 

_JL + 1 _J_ , 1 16-18 

14 5 20 7 


a 


280 140 u/i&Ltiuf 


32 & 


(i) 3* + 4;y = 24, 20x - lly = 47 (ii) 0.5* + 0.8>> = 0.44, 0.8* + 0.6y = 0.5 


/:::\ 3*_ x i y _13 

Km) 2 3 " ’ 3 + 2 " 6 


(iv) — — — = — 2, —+—= 13 
x y x y 


-Af^jZL&WiL ..2 

4 -<sJ % 2cl-<^L/>) (i) 

«• 

iSd IVu7^ 2000 4:3 h-7^-U 0 j* 9:7 (ii) 


w|/A«Jl (iii) 

3 jihJitc'J'l jyi ? 1100 S 0>X 3 O^f 5 ? 700 (iv) 

Jjjx 

1 28 2 (v) 

33 IU*/ - 2 

jt£Z?U?Jj^/j'G<k-)z 6 km/hr (vi) 

6 JvJ^T 6 km/hr Zfjfi 4 

- ^ 1 ^^ Ii s-vQl. 

















a 3.3 

ao * 0( jfctj?* a Q x n + + a 2 x n ~ 2 + ••■ + a nl x + a n * x Jf*jt c /*n ^ 

-Ljyij^lS? <h’ a 2> a . a n j»\ 

p(x) = ax 2 + bx + c L%^\6cJ\ji\e- (jii/ "vC 2 fjjti'i/'JjJiCfl 

\j^- <J$ c j)l b j>\ a ± 0 iA/* 

x 2 + x + 1 , 3x 2 - 1, — y* 2 + 2* - y _/>><£. Jl> 

* h k jt P(x) \Jl P(x) = ax 2 + bx + c , <z*l 

-\$yt P(&) = zk 2 + bk + c {£ p(x) jt x = k IJJ) 

Zeros of a plynomial: 3.3.1 

t-i^^x) i}jjf <k ; ?(k )=o k /l^SjJUCi p (x)SjJj} 

q (2) = 0 J»l q (3) = 0 3 j»\ 2 < q(x) = x 2 - 5x + 6 /*fe\Xjifyj^L^ -t- 




ctjZ-U 


^ Be* $Jf -£- P(&) = k 

-£-j/ x -x 



£dy*/S.'J^?-p(x) = ax 2 + bx + c. 


a* 


: 3.3.2 

0 7{Jsif *<£.(3 j>\ a 


-Uj[(x - P) j)\ (x - a)(j/^^?Zl P(x)« 
-<£_ J^ 4 ^ & U^* ax 2 + bx + c = k (x - a) (x - P) 

= kfx 2 - (a + P) x + aP] 
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ly*Zl t-jJ’ljh) bX e X 2 

c = kaP jjla = k, b = - k (a + P) 



'~r r -/ ej ^f a -x 2 + 9x + 20 vja> 3- 11 je* 



3.12 JO 

-3 —4 i-s'/'lI£/H£l i$j^f[3-j)))±£\ 

$’-\Jlf /e £-'&OjJif\3.j))) p vji a zf-J 11 ) '• kJ' 9 

a + p= -4,ap = 3 
P (x) = x 2 - (a+ p) a: +ap 

= x 2 - (- 4) x + 3 = x 2 + 4x + 3 


sAlgzbm 
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4!>(/w 

p(x) =(*-j)(*+l) 


x = -\ j)l x = Va 3.13 Jfr 


= * 2 +4*-4- 


4 4 

p(x) <L£-L-f 


-Ul P a/"£p(x)fu?'fj e ) ' f 

p(x) = x? - (a + P) x + aP 
= 


= X + jpX ~ -]j- 

4 4 


Jbi)j/* x = - 1 j»\ x = !4 
ut-\j»\^ 4X 2 + 3jc - 1 


3.3 


- if c=> (i 

(i) x 2 - 2 jc - 8 (ii) 4x 2 - 4x + 1 (iii) 6 jc 2 - 3 - lx (iv) 4x 2 + 8x 

(v) x 2 - 15 (vi)3x 2 -5x + 2 (vii) 2X 2 - 2 V2x + 1 (viii)x 2 + 2x- 143 


-iJjjff ij\ji l '£f-^^^/ e f e \pji l f[f t fjtjb Ji (2 


(i) 3,1 
(v)i,l 


(ii) 2,4 
(vi) - 4 


(iii) 0,4 
(vii)i-i 


(iv) >12 X 
(viii) V"3,2 


(Syntheticdivision) 3.4 

29 = 4 (7) + 1 1 JLvjI 4 7 / 29 

?(*) p(x) &JhffbA if 1 

•* ♦♦ 

p(x) = + rfx) j£</* i p (x) = (^b^ ?(*)+ jL 

-C#4^(Division algorithm) £*\ ”? J) r ( x ) < (f~ 

-<£_ r (x) r (x) = 0 *—? q (x) = x + a f 

r Jl£ p (x) = s (x) (x + a) + r 
p (-a) = 5 (- a) (-a + a) + r => r = p (-a) x = - a 

— ffy^ x = -ac-2L r ) > t)\s‘ p (x), /i}l Syi q (x) = x + a fb»\ 
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q (x)=x + 2 jsLtZ-fr** p (x) = x 3 + 2x 2 -x-4 
x + —. X ~A r s (x) 

'O' <z^Gyi\fy)ijif{ji}fi£ x 

(t Jt£)f 

( 2 ) >/ 


1 2 -1 


-2 


1 

0 


IX (-2) 


*► -2 


OX (-2) 


-1 


► 0 


-4 


-IX (-2) 


► 2 


1+0 
= 1 


2+C-2) 
= 0 


- 1+0 

= -l 


-4+2 

= -2 *— ^ i lH 


--> w/£<^ tJ 'bj\v£)j6{$7*\£ i*i£ (4) J^/* 

- 2 ^ vil x 2 - 1 

tv * 


Algebra 



















x- 3 / x 3 + x 2 -7x-3 3,14 J$* 

‘£- S/'tfJtfr*' -<z_ p(x) = x 3 + x 2 -7x-3 - J? 

3 


1 

1 

-7 

-3 

0 

3 

12 

15 

1 

4 

5 

12 —* ^ 


~ti~ 12 x 2 + 4x + 5 (x-3) /p(x) <~x>. 

x 3 + ax 2 -bx-6 (2x + 1) / 2x 4 +x 3 -l4x 2 -l9x + 6Jl 3.15 JO 

-'4(^*4^ Uf^lf b -/jl a )*>? 
p (;c) = 2X 4 + JC 3 - 14.x 2 - 19x + 6 • df 

-t- x = -V 2 ‘U22? 2x+l=0 ~^2x+\ 

* = -y y'Qv* 

_i 

2 


2 

1 -14 

-19 

6 

0 

-1 0 

7 

6 

2 

0 -14 

-12 

12 

19x+6 

i-h|N 

+ 

K 

II 

){2x 3 - 

14x - 


12 


= (lx +l)y(2x 3 —14 x-l2)+ 12 


-<£_ 12 (3LiL^x 3 -7jc-6 k *^' , ^vl«/l^ 


= % (2X 3 - 14x - 12) = x 3 - 7x - 6 
x 3 + ax 2 -bx -6 -£-\f 
12 Jl^( a = 0 , b = 7 


3.4 J** 


(i) (x 3 +x? - 3jc + 5) -:- (x — 1) (ii) (3X 3 - 2x* + 7x - 5)-s-(x + 3) 

(iii) (3x 3 + 4x 2 -10x + 6)-(3x-2) (iv) (3x 3 - 4x 2 - 5) - (3x + 1) 

(v) (&x 4 -2x 2 + 6x-5)-(4x + 1) (vi)(2x 4 -7x 3 -13x 2 + 63x-48)-(2x-l) 

jW (x 3 - ax 2 + bx + 6) — t^4(x + 4)/ (x* + 10^ + 35x 2 + 50x + 29) Jl .2 

- 4(^‘d f ''z£j> I b , a 

p , q hi (4X 3 + px 2 - qx + 3) — S(C*4 (2x + 1) / (8X 4 - 2x? + 6x - 7) Jl .3 
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: 3.4.1 

2-/^7. J.jiV'—Ci^ p(x) p(x) 

_ Uf^ tj ~^~^ }j> u^ (fyj’ ^ ^ 

p{ a) = 0 A^3/ s j)\fi<z r y B < x = a lL<£ p(x) Jjjf(j*tS J ' (i) 

Cjjy^j 7.J>) p(a) = 0 /M/Wf-*. (* - a) d/ e }7.^C\ti p(x) (ii) 

p(x) Aj/Wi-f- (* “ !) 6?i7j2}^ p(x) (iii) 
x f\^/'ji\/\-<z- (x + 1) lj>yf)7p(x) (iv) 

U\£l (jy /JU *S x tj£\s ZlJ^* 

-C-&A7.J2} f x* - 6x> + 1 lx - 6 < (x-1) /j/ss.k (i) 3.16 JO 

x 3 + 6x* + Hjc + 6 < (x + 1) XW (ii) 

p(x)=x?-6x?+ 1 Ijc — 6 JiJlf) W : J' 

p (1) =1-6+11-6 = 0 

-4^(oc-l)i|^jf)ir P(x),fD> 

q (x) = x? + 6x* + 11* + 6 @0 

?(-l) = -l+6-11+6 = 0 i (x+1) q (x) 



'4(^4st- w£l 2x 3 - 3x 2 - 3x + 2 3.17 Jfr 

p (x) = 2x 3 - 3x 2 - 3x + 2 J)J[f) : 

p( l) = -2*0 . 

Vp(x) :. x- 1 

/7 (- 1) = 2(- l) 3 - 3(- l) 2 - 3(- 1) + 2 = 0 (// 

‘(*+i) ^Li/ 1 


-1 


2 -3 

0 -2 


-3 2 

5 -2 


2 -5 


0 


M 

lK 


p(x) = (x + 1) (2x 2 -5x + 2) 




2x 2 - 5* + 2 = 2x 2 - 4x - x + 2 = (x - 2) (2x - 1) 
2x 3 -3x 2 -3x + 2 = (x+l)(x-2)(2x-l) & 



silgebra 






















x^-Sx 1 - lOx + 24 


3.18 Jl> 

p(x) = x 3 - 3JC 2 - lOx + 24 J>Aj/ : J* 

p{x) <(x -1) zj)\ (x +1) y<Lj\ />(i) * o j» s p(- 1)^0 Jtf" 

-f- p(2) = 0 , X = 2 w* -UZ2£X'f’)U?£-&S X <Z-2L} (Trail and error) 

m P(x ) <(x-2) j£> 


2 

1 

-3 

-10 

24 


0 

2 

-2 

-24 


1 

-1 

-12 

0 


iH 


/a =x 2 -x- 12 .\ 

x 2 - x - 12 = jc 2 - 4x + 3x - 12 = (x - 4) (x + 3) 
x 3 - 3X 2 - 1 Ox + 24 = (x - 2) (x + 3) (x - 4) 


Jt> 
? * 


3.5 


(i) x 3 - 2x 2 - 5x + 6 
(iv) 4x 3 - 5x 2 + 7x - 6 
(vii) 2X 3 - 9x 2 + 7x + 6 
(x) 2x* + llx 2 - 7x - 6 




IJ&LJj .1 

(ii) 4X 3 - 7x + 3 (iii) x 3 - 23X 2 + 142x - 120 

(v) x 3 - 7x + 6 (vi) x 3 + 13X 2 + 32x + 20 

(viii) jc 3 - 5x + 4 (ix)x 3 - 10x 2 -x+ 10 

(xi) x 3 + x 2 + x — 14 (xii) jc 3 - 5x 2 - 2x + 24 

(L.C.M) (Uj) J»UU>« j»\ (G.C.D) 0.£.f) 3.5 

(G.C.D) ,3.5.1 

fr** l 7. \,JCL-S» li) 

,Ib0: 

l" 

(i) a 4 , a 3 , a 5 , a 6 (ii) a 3 b 4 , ab 5 c 2 , a 2 b 7 c 

-a 3 a, a 2 , a 3 J'sfjfjt (i) 

G.C.D VjM a 4 ,a 3 ,a 5 , a 6 <a 3 2^* 

(ii) 

- It a 3 b 4 , ab 5 c 2 , a 2 b 7 c -<£_ G.C.D , ab 4 
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jLc jM&Jj/ fbs l $/>& J/*L <j\ fa (Jj^Ti 

-LffJsuJ~'AL%} 

J&C&JS G.C.D L 3.19 

(i) 90,150,225 (ii) 15 jc 4 y 3 z 5 ,1 2x 2 y 1 z 2 

(iii) 6(2x 2 -3x- 2), 8(4x 2 + 4x+ 1), 12(2x4 + lx + 3) 
-^>Zli}/ s 2JZi 225 <150* 90 jUI^T (i) : </ 

225 = 3x3x5x5 vill50 = 2x3x5x5<90 = 2x3x3x5 

G.C.D = 3x5 = 15 5,13 

G.C.D LokM'fe-b }</' («) 

YbPy 1 & ji\ 15 

-L# ^ <«* 3,^,/ 

G.C.D = 3x^x/xz2 = Sxyz 2 tfljl 

6(2x 2 - 3 jc- 2), 8(4^ + 4x + 1), 12(2*“ + 7* + 3) &£'<-> (iii) 

-<£_ 2 G.C.D IT 6, 8, 12 

s>fA 

2x 2 -3x-2 = (2x+l)(x-2) 

4X 2 + 4x + 1 = (2x + 1) (2 jc + 1) 

2X 2 + lx + 3 = (2x + 1) (x + 3) 

(2x+1) 

G.C.D = 2 (2jc + 1) 


3.5.2 


8 


105 


924 

840 

84 


14 


84 


105 

84 


21 


21 


84 

84 


0 


G.C.D If 105 Vil 924 

924 = 8 x 105 + 84 
l 105 = 1 x84 + 21 

84 = 4x21 + 0 
21 G.C.D If 105 j»\ 924 


-jf GCD £d^-U2£fJ^jt^AA f U&SbJ’J'' 
-U2 deg f[x) > deg g(x) z~jj£ g(x) ^ A x ) J>AJ9 

£LJ’Z—rfAz's 6?Z- 1 Z 1 {ffi— g(x) ^A x ) f l 

?i7.L g(x) j»\ Ax) &ji gcd 
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-^A^iAf^'^Af^ji GCD j/ 
g(x ) / fx) A ( 1 ) J*/ 

deg(g(x) > deg (r(x) r(x) q(x) U^fx)=g(x) q(x) + r(x) 

-<£_ g(x ), GCD It g(;c) J{x) %_ 'O' rix) ft 
~*(A g(x) = rix)q(x) + nix) r(x) / g(x) A) *fjt (2) >/ 

-c- GCD r(x) Jc-f" r i(*)&?• f - < f- degr(x)>degr/x) /;(*) (Jl^ 

GCD t g(x) jit fx) aJyi J\ 
^rAf/A^C GCD / (fix ), g(x))/ GCD g(x) Jitfx) f 


—\A 




ik_ t* if fij* Aiif A<i~ bfd^ ytifdjvAfj&i ijfc jAt 

"AdiA 4k gcd A >tj6t» 

GCD (252, 105) = GCD (147,105) = GCD (42,105) = GCD (63,42) = GCD (21,42) = 21 


GCD t X 3 + x 2 - 5* + 3 J)t X 4 + 3x 3 - x - 3 Jjjf 320 ^ 


g(x) = x 3 + x? - 5x + 3 jst fx) = x? + 3x 3 - x - 3 Aif/f 

:. ** + x? - 5x + 3 deg/(x) > deg g(x) 


•■Jr 

uk 


x- 1 


x + 2 


x 2 + 2x-3 


x* + x 1 - 5x + 3 
x 3 + 2x 2 -3x 


x 3 + x 1 - 5x + 3 


- x 2 — 2x + 3 
-x 2 - 2x + 3 


0 —► (31* 


x 4 + 3X 3 + Ox 2 -x-3 
x 4 + x 3 - 5JC 2 + 3jc 


2x 3 + 5jc 2 - 4 x _3 
2 x 3 + 2 x 2 - IOjc + 6 


3x 2 + 6 x -9 
=> x 2 + 2x — 3 — 
GCD (f(x ), g(x)) = x 2 + 2x-3 


Jl (* 0) 


-cW£-U 


1 


d(JfrS/itAiJ'LtA.tfdf GCD AijG \Jyi£j£y*()*lj'.lti[sijt 

x 2 + 2x-3 JitUTtr* A 3 3a 2 + 6x - 9 QAt-Wals 


3.21 JO 

-'£(A GCD 

4xf + I4x 3 + 8 .x 2 - 8 x Jit 3x? + 6x? - Hx 2 - 24x 
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x 2 + 4x +4 


f(x) =3x? + 6x 3 - 12X 2 - 24.x = 3x (x 3 + 2X 2 - 4x - 8) /Jj) : J 
g(x) = 4x4+ 14x 3 -8x 2 -8x = 2x(2x 3 + 7x 2 -4x-4) SifjJ 
GCD (2x 3 + 7x 2 + 4x-4) j»\ (x 3 + lx 2 - 4x - 8) 

x 3 + 2x 2 - 4x- 8 


x-2 _ 

x 3 + 2x 2 - 4x - 8 


x 3 + 4X 2 + 4x 

-lx 2 - 8x - 8 
-2x 2 - 8x - 8 

0 —> Jt 


x 3 + lx 2 - 4x - 8 


2 

2X 3 + 7X 2 + 4x - 4 
2x 3 + 4x 2 -8x- 16 
3X 2 + 12x + 12 
(x 2 + 4x + 4) 


Jl*o 


3.6 J 3 * 


x 2x 3x 

GCD if{x) , g(x))= x (x 2 + 4x + 4) 


(i) 7x 2 yrf , 21x 2 ,y 5 z 3 
(iii) 256c 4 d 3 ,35ft 2 c 5 ,45c 3 


(i.6/) g.c.d (i) 

(ii) x 2 y , x 3 y , x 2 y 2 

(iv) 35x 5 y 3 z 4 , 49X 2 _yz 3 , Hxy 2 z 2 

- ^f>* GCD (2) 

(ii) x 4 - 27a 3 x, (x - 3a) 2 
(iv)x“ + 14x + 33, x 3 + lOx 2 - llx 
(vi) 2x 2 -x - 1,4x 2 + 8x+ 3 
(viii) x 3 -x 2 + x- l,x 4 -l 


(i) c 2 - i/ 2 , c (c - d) 

(iii) m 2 -3m- 18, m 2 + 5m + 6 
(v) x 2 + 3xy + ly 1 , x 2 + 5xy + 6Z 2 
(vii)x 2 -x-2,x 2 +x-6, 3X 2 - 13x+ 14 

(ix) 24(6x4 - x 3 - 2X 2 ), 20(2x 6 + 3x 5 + x 4 ) 

(x) (a - l) 5 (a + 3) 2 , (a - 2) 2 (a - l) 3 (a + 3) 4 

GCD (3) 

(i) x 3 - 9x 2 + 23x - 15, 4x 2 - 16x + 12 

(ii) 3x 3 +18x 2 + 33x + 18, 3X 2 + 13x + 10 

(iii) 2x 3 + 2x"+ 2x + 2, 6x 3 + 12x 2 + 6x+12 

(iv) x 3 - 3x 2 + 4x - 12, x 4 + x 3 + 4x 2 + 4x 

Least Common Multiple (L.C.M) : 3.5.3 

.... &t3\sJ»J' 


a 4 , a 3 













a 6 , a 7 , a 8 .... a 4 , a 3 , a 6 

a 6 J*UU»W 

a 6 LCM a 4 , a 3 , a 6 

-<s_a 3 b 7 LCM a 2 b 7 , ab 5 , a 3 b 4 (j^L 1 
LCM 2-XZ-fJW/jJ 

3.22 Jt> 

LCM fJjJfLjtS-ig- 

(i) 90,150,225 (ii) 35a 2 c 3 b, 42a 3 cb 2 ,30ac 2 b 3 

(iii) (a - l) 5 (a + 3) 2 , (a - 2) 2 (a - l) 3 (a + 3) 4 (iv) x 3 +y 3 ,x 3 -y 3 ,x* + x 2 y 2 + y* 

■l/ 

90 = 2x3x3x5 = 2 1 x 3 2 x 5 1 (i) 

150 = 2x3 x 5 x 5 = 2 1 x 3 1 x 5 2 
225 = 3 x 3 x 5 x 5 = 3 2 x 5 2 
LCM = 2 1 x 3 2 x 5 2 = 450 

- <£_5 x 7 x 6 = 210 LCM ^30 j»! <42 <35 (ii) 
LCM = 210 x a 3 x c 3 x b 3 = 210 a 3 c 3 b 3 

LCM = (a- l) 5 (a + 3) 4 (a-2) 2 It (a-2) 2 (a- l) 3 (a + 3) 4 < (a - l) 5 (a + 3) 2 (iii) 

-£U.S(h$/'i-Wk (iv) 
x 3 +y 3 = (;c+}>)(;t 2 - xy+y 2 ) 
x 3 -j > 3 = (;c-j>)(;c 2 +^ + >> 2 ) 
x 4 +x 2 j; 2 +/ = (x 2 +/) 2 -x 2 f = (x 2 + xy+y 2 )(x 2 -xy+y 2 ) 

LCM = (x+>>) (x 2 -xy+y 2 ) (x—y) (x 2 +xy +y 2 ) 

= (x 1 +y)(x 3 -y 3 )=x 6 -y 6 


3.7 0^ 

LCM fjj 


1) x 3 y 2 , xyz 
3) a 2 bc,b 2 ca,c 2 ab 
5) a m+1 , a m+2 , a m+3 
7)3(a-l),2(a-l) 2 ,(a 2 -l) 

9)(x + 4) 2 (x-3) 3 ,(x—l)(x + 4) (x 


2) 3x 2 yz, 4x 3 .y 3 

4) 66a 4 b 2 c 3 ,44 a 3 b 4 c 2 ,24a 2 b 3 c 

6)x 2 y + xy 2 , x 2 + xy 

8)2x 2 - 18y 2 , 5x 2 y+ \5xy 2 ,x 3 +21y i 


10) 10(9x 2 + 6xy+y 2 ), 12(3jc 2 - 5*y-2/), 14(6x 4 + 2x 3 ) 
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trtW GCD j»\ LCM 3.5.4 

vACw/J'uZl GCD vil LCM 

GCD (21,35) = 7 v*l LCM (21,35) = 105 21 x 35 = 105 x 7 s 

GCD jjl LCM j/ 

7W X *(*) = LCM (fee), *<*)) X GCD m, gfyc)) 

-Jl&Ojjif)) g(x) = 8 (x 4 - 3x 3 +2x 2 ) jjI fx) = 12 (x 4 - x 3 ) 
fix) = 12(x 4 -x 3 ) = 2 2 x 3 xx 3 x (x- 1) 

JS l g(x) = 8(x4 - 3X 3 + 2X 2 ) = 2 3 x x 2 x (x - 1) x ( x - 2) (2) 

vil 


LCM (/(x), CgOc) = 2 3 x 3 1 x x 3 x ( x - 1) x ( x -2) = 24X 3 (x- 1) (x-2) 
GCD (fx), g(x) = 4x 2 (x - 1) 

Jt> LCMxGCD = 24x 3 (x-1)(x-2)x4x 2 (x-1) 

= 96x 5 (x - l) 2 (x - 2) 

jjI f(x) x g(x) = 12x 3 (x - 1) x 8X 2 (x - 1) (x - 2) 

= 96x 5 (x-l) 2 (x-2) 

LCM x GCD = f(x) x g(jc) iLbife- (4) j»l (3) 

LCM j»\ GCD 

ji\ LCM jSli/jt GCD j»\ LCM <f(x), g(x) 

y<LL^?i7.L - 1 LJr-Jt (Unique) GCD 

3.23 J$* 

LCM x* + 5x +7 GCD t x 4 + 2X 3 -4x 2 -x + 28 j»\ x 4 + 3X 3 + 5X 2 + 26x + 56 
g(x) = x 4 + 2X 3 — 4X 2 — x + 28 j »\ f(x)= x 4 + 3X 3 + 5X 2 + 26x + 56 

GCD = x 2 + 5x + 7 Mj 


1 5 7 


LCM x GCD = f(x) x g( x ) 




Jk 


LCM = 


1 3 

1 5 

5 

7 

26 

56 

-2 

-2 

26 


-2 

-10 

-14 



8 

40 

56 


8 

40 

56 

0 


/(x)Xg(x) 

GCD 


g(x) j»\ f(x) GCD ^1 
^ GCD f(x) f)fj} 











x*-2x+8 GCD f(x) ^ 

(1) => LCM = (x 2 -2x + 8)x g (^) wl 
LCM = (x 2 -2x; + 8)(;t 4 + 2x 3 -4jc 2 -x; + 28) 

LCM^^c^-L #£>•> 1 U2 <££(£*<£- GCD/g(x) 

x 3 + 1 JjJfiCt/L^ GCD vjl LCM Ix 6 - 1 j>\ x + 1 3.24 JO 

i—yii—) : J* 

LCM = x 6 - 1 vjl GCD = x + 1 
f(x) = x 3 + 1 
LCM x GCD =f(x) x g(jc) 

^ r(r\ - LCMX GCD - (* 6 -!)(*+ 1) 

g() Ax) X *+l 

= (» 3 +D(» 3 -i)(»+i) = u _ 1)(x+ 1} 

X +1 

8(pc) =(x - l)(* + 1). 

3.8 J** 

_____ 

lcm -1 

f- x-2 GCD tfijA x 2 — 5 jc + 6 , jc 2 + 4jc — 12 (i) 

< 7 - x4 + xr + 1 GCD xc 4 + 3x4 + 6x4 + 5xc + 3, xc 4 + 2x4 + x: + 2 (ii) 
jc + 7 GCD (£/♦ 2x4 + 15x4 + 2x; - 35, jc 3 + 8x4 + 4x: - 21 (iii) 

^ 2x:-l GCD &l^2xc 3 -3x4-9xc + 5,2x4-x4-10x4-1 lx + 8 (iv) 

&Oj£f£)L&\ GCD j»\ LCM L p(x) -2 

(i) (xc + l) 2 (jc + 2) 2 , (xc +1) (xc + 2), (xc + l) 2 (xc + 2) 

(ii) (4xc + 5) 3 (3xc - 7) 3 , (4xc + 5) (3xc - 7) 2 , (4xc + 5) 3 (3xc - 7) 2 

(iii) (x 4 - y 4 ) (xc 4 + x4}4 +y*), x4 -y 2 , xc 4 -/* 

(iv) (xc 3 - 4xc) (5xc + 1), (5x4 + xc), (5x4 - 9x4 - 2xc) 

(v) (xc - 1) (xc - 2) (x4 - 3xc + 3), (xc - 1), (x4 - 4x4 + 6x - 3) 

(vi) 2(x + 1) (x4 - 4), (x + 1), (x +l)(x- 2) 
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(Rational Expression) 3.6 

q(x) q(x) Ji\ p(x)-J1 

'V / p{x) p(x) 

2x + 7 -2*0- t *±d2*±L 
’x? + x+l xt + x-'ls 

(Rational Expressions in Lowest Fonn) 3.6.1 

'1' GCD ^ q(x) j)I p(x) J'ijM ’> ’^ £/ J’ijh L*l/<£l g(x) vjI p(x) 

2$ SLuS 

q(x) j»\ p(x) 7 < 7 (x) »>£(/&aI p(pc) Vaa- 1 /? 2^^/^/’^ t-/l 

GCD £ 




3.25 JO 


(i) 


5x + 20 

7x + 28 


(Hi) fa -S»+» 

9a; + 12a; — 5 


(ii) 

(iv) 


x — 5x 

3a; 3 + 2a; 4 

(a; - 3)(a; 2 - 5a; + 4) 
(x — 1)(a; 2 — 2x — 3) 




r,i 5x+ 20 = 5 (a; + 4) = 5^ 

KJ 7x + 28 7(a; + 4) 7 

/•jx a; 3 — 5a; 2 _ * 2 (* - 5) _ x - 5 

3a; 3 + 2a; 4 x 3 (2 x +3) x (^ x + 3) 

(iii) p( x ) = 6a; 2 — 5a; + 1= (2a; — 1)(3a; — 1) js\ 

q(x)= 9 x 2 + 12x-5 = (3a; + 5)(3ac — 1) 

, .,1 P(x) _ (2x- l)(3x- 1) _ 2 a;- 1 

^ q(x) (3a; + 5)(3a; - 1) 3a; + 5 

(iv) f(x)= (x - 3)(7 - 5a; + 4)= (x - 3)(a; - 1)(a; - 4) ^ 

#(a;) = (x— 1)(a; 2 — 2a; — 3)= (a; — 1)(a; — 3)(a; +1) 

(Ll ) Ax) _ (*-3)(s- 1 )(a; — 4) _ x-4 

‘ g(x) (a; - 1)(a; - 3)(a; + 1) a;+1 
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3.9 


-I 


(i) 

(iv) 

(vi) 

(ix) 

(xii) 


6x ± 9x 

3x 2 - 12x 

x 3 — 27 

x 2 — 9 

x 3 + 8 

x 4 + 4x 2 + 16 
(x — 3)(x 2 — 5x + 4) 


00 


x 2 + 1 

x 4 - 1 


(iii) 


3 i 

X - 1 

x 2 + X + 1 


(v) — 2 + — ~ ~ («vl£l X 4 + X 2 + 1 = (x 2 + l) 2 -X 2 ) 


(vii) 

(X) 


X + X + 1 

2x 2 + x — 3 

2x 2 + 5x + 3 

(x — 8)(x 2 + 5x — 50) 


(x - 4)(x 2 — 2x - 3) (x + 10)(x 2 - 13x + 40) 

(x — 1 )(x — 2)(x 2 - 9x + 14) 

(x — 7)(x 2 — 3x + 2) 


(viii) 


(xi) 


2x - 162 


(x 2 + 9)(2x - 6) 

4x 2 + 9x + 5 

8x 2 + 6x - 5 


: 3.6.2 


|M ; ^(x)^0 JSI j&;h(x)*0 fi 

P(x) g(x) p(x)xg(x) m 

q(x)*h(x) q(x)xh(x) ' U U 

P(x) . g(x) = p(x) hjx) Pf Q (ii) 

q(x) • h(x) q(x) X g(x) f ^ 


p(x) . g(x) = p(x) X hjx) 
q(x) ' h(x) q(x)Xg(x) 




Hr/ 7 


3.26 Jt> 


(0 

(0 

(ii) 

(iii) 


3 2 

x y 


9 z 


27 z 

4 2 
X ^ 


00 


3 , i 3 

a ±b 


a + lab + b 2 


2 ,2 

a - b 

a-b 


(iii) 


x 3 - 8 

x 2 — 4 


^1 x 3 / 27z 5 _ (x 3 y 2 ) (27z 5 ) _ 3 z 

9z x 4 / (9 z 4 )(x 4 /) x 


x + 6x + 8 

x 2 + 2x + 4 

:</ 


y a 2 -fc 2 - (g + ^ 2 -q^+ ^ 2 ) y (fl + b)(a - fc) _ 2 . .2 

a 2 + 2a*+* 2 ' (a + fc)(a + &) X (a-*) a6 + 


3 , t 3 

a +b 


^1 x 3 — 8 x x 2 + 6x + 8 _ x 3 — 2 3 x (x + 4)(x + 2) 
x 2 — 4 x 2 + 2x + 4 x 2 -2 2 x 2 + 2x + 4 


_ (x — 2)(x + 2x + 4) ^ (x + 4)(x + 2) — % _|_ 4 


(i)4f=A 

X — I 


x - 1 

X + 1 


(ii) 


x 3 - 1 

x + 3 


(x + 2)(x — 2) 


X + X + 1 

3x + 9 


x + 2x + 4 

3 - 27 


(iii) 


2 1 
X - 1 

x 2 - 25 


x - 4x — 5 

x 2 + 4x — 5 
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(i) 


(ii) 


4x — 4 x — 1 _ 4(jc — 1) (x + 1) _ 4 

x 2 _ i ' x+1 (a:+1)(a:-1) (a:-1) jc-1' 

X 3 - 1 x + a: + 1 = (a: — 1) (y 2 + JC + 1) x 3 (jc + 3) = 3 ,^ 
x + 3' 3 a: + 9 a: + 3 r 2 + *• + 1 ' ' 



fiin x_ ~ 1 xj ~ 4* - 5 = (* + 1)(* ~ 0 v (x + 5)(x - 1) 

1 > x 2 -25 ' * 2 + 4x-5 (* + 5 )(a:- 5) (*-5)(*+l) 

= (x- l)(x-l) _ x 2 -2x+1 
(x-5)(*-5) * 2 -10 jc + 25’ 


(i) 

(iii) 

(v) 


3.10 Ct 


2 

x - 2x x 3x + 6 
x + 2 x — 2 

.X 2 — 3jc — 10 x a: 2 — 2x + 4 
x 2 - x-20 x 3 + 8 

3jc 2 + 2x - 1 x 2 a: 2 — 3a: — 2 
x 2 — x — 2 3x 2 + 5x — 2 


(ii) 

(iv) 

(vi) 


-*c(i 

xj - 81 x xj ± 6x + 8 
x 2 - 4 x 2 - 5x -36 

a: 2 — 16 x a: 2 — 4 x x 2 — 4x + 16 
x 2 — 3x + 2 x 3 + 64 jc 2 — 2jc — 8 

2x — 1 x a: 4 - 8a: x x ± 3 
x 2 + 2x + 4 2a: 2 + 5* — 3 x 2 — 2x 


(i) 

(iii) 

(v) 

(vii) 


2 

x . x 
X + 1 x 2 —\ 

.y 2 — 4 jc — 5 . a: 2 -3a:—10 
x 2 — 25 a: 2 + 7a:+10 

2a: 2 + 13a: + 15 . 2a: 2 — x — 6 
x 2 +3jx-10 x 2 -4x+4 

2xj + 5jc - 3 . 2xj + x - 1 
2a: 2 + 9a: + 9 2a: 2 + x — 3 


2 

s::\ x - 36 ^ X + 6 
1 ’ x 2 — 49 ' * + ? 

x + 1 1a: ~l~ 28 x + 7a: + 12 
x 2 -4a: — 77 x 2 -2x -15 

/ 3a: 2 — x — 4 4a: 2 — 4 

9a: 2 - 16 3a: 2 — 2a: — 1 


3.6.3 


^(x) * 


0 J»\ q(x) # 0 


?(*) 


yi 


p(x) + t(a:) _ p(A:)-y(A:) ± q(x)r(x) 
q(x ) — s(a:) q(x).s(x) 



3.28 JO* 


(i) 


a: + 2 , a: — 1 
a: + 3 a: - 2 


(ii) 


a:+ 1 + 1 

(a: — l) 2 *+l 


(iii) 


2 2 

a: —a: — 6 + x + 2a: — 24 

2 x —9 x 2 — x— 12 
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m x + 2 , x- 1 = (x + 2)(x - 2) + (x - l)(x + 3) _ 2s 2 + 2x - 7 

x + 3 x — 2 (^ + 3)(x — 2) + x — 6 

rm *+l + 1 _ (j:+ 1) 2 + (^-1) 2 _ 2x 2 + 2 

(x-1) 2 *+l (x_ l) 2 (x + 1) (x 2 — 1 ) (x + 1 ) 

= 2 x 2 + 2 

32 ,1 

x -x -x + 1 

fiin * 2 ~*~6 , x 2 + 2x - 24 = (* ~ 3)(x + 2) (x + 6 )(x - 4) 

1 ] x 2 — 9 x 2 —x —12 (x+3)(x-3) (x+3)(x-4) 

_ x+2 x + 6 _ x + 2 + x + 6 _ 2x + 8 

x + 3 x + 3 x + 3 x + 3 


2x X + 3 ^i _ ffj'Jjjjf UZl i}j^f 

* i 2 « ** 

x+2 

v 3 _1 . , . W-v 2 -^ 


X — 1 

x 2 + 2 


3.29 JO 


x 3 - 1 

x 2 + 2 


+ />(*) : 
p(x)-- 


2x 3 -x 2 + 3 

x 2 + 2 

2jc 3 — jc 2 + 3 

x 2 + 2 


p p(x) 


x 3 - 1 

x + 2 





2x - 1 _ x + 1 \ , x + 2 
x — 1 2x + 1 / x + 1 


Now, 

\ X -1 


X + 1 \ . X+2 

2x + 1 / x + 1 



' (2x — 1 )(2x + 1) — (x + 1 )(x — 1) ‘ 

. x + 2 

(x — l)(2x + 1) 

X + 1 


_ (4x 2 — 1) — (x 2 — 1) , x + 2 _ 3x 2 

(x-l)(2x+l) x +1 (x-l)(2x+l) 


x + 2 

x + 1 


_ 3x 2 (x + 1) + (x + 2)(x - l)(2x + 1) _ 5x 3 + 6x 2 - 3x - 2 
(x 2 — 1 )(2x + 1) 2x 3 + x 2 — 2x — 1 

3.11 f* 


3.30 JO 


(i) 

(iii) 


x 3 . 8 

x — 2 2 — x 

x 2 - x — 6 ! x 2 + 2x - 24 
x 2 — 9 x 2 — x — 12 


- (J 3 (1 

(ii ) *+2 + *-3 

x+3x + 2 x-2x-3 

(iv) 2 x ~ 2 -+ 2 x + 3 - 

x — 7x +10 x — 2x—15 
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(V) 


2x 2 — 5jc + 3 _ 2xj — Jx — 4 
x 2 — 3x +2 2x — 3x — 2 


(vi) 


2 „ 
x - 4 


(vii) 


2x + 5 

1 X + 1 

*+ 1 

2 1 

JC — 1 _ 


-(frf) (vi«) - 


a; + 6* + 8 
1 


* - 11*+ 30 

x — x — 20 

1 


+ 3* + 2 * 2 + 5x +6 * 2 + 4* + 3 




3* 3 + 2* 2 + 4 

* 2 + 2 




l 


* 2 + 2 


(2 


(3 


-^bf iA 2* 2 - 5*+4*_^_± 

pTo - D 2 2g ^2 2* P = -*—, 0 = —^— A (4 
r y p -Q x + y * + ;y v 

(Square Root) 3.7 

-b 2 = a^ b If 'a' ^ a e R-^/ 

(+ 3) 2 = 9 j>\ (- 3) 2 = 9 jAjJll U- Jl2-ffi l£$ j>£ Va L 2 Va a 

Vl21 = 11 V9 = 3 

V10000 = 100 

t 

-iff j£2lA/i 

/(* - a) 2 = | (* - a) | /(a-fc) 2 =|(a-fc)|. 

: tff^dyiu^'2 sr }L&SU7.\ 3 . 7.1 

331 




81 4 6 8 

(i) 121 (* — af (* — bf (* — cf 2 (ii) — - ^ Z l4 (iii) (2* + 3y) 2 — 24 xy 

64 w s 


(i) J 121(* - ~af~(x - fc) 6 (* - ~cf 2 = ll|(* - af(x - bf(x - cf 

(ii) 


f 81*Vz 8 

64 w l2 s U 


n 2 3 4 

9* y z 


O 6 7 
8w 5 
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(iii) 7 (2* + Sy) 2 — 24*y = J 4x + 1 2xy + 9y 2 — 24xy = J (2* — 3 yj 2 

= | (2* — 3j) | 






































, . . , 332 JO 

(i) 4x 2 + 20xy +25y 2 (ii) x 6 + -L - 2 
(iii) ( 6x 2 -x- 2)(3x 2 - 5x + 2)(2x 2 — x—l) 


(i) ^kx + 20 xy +25 "y 2 = y/^x + 5>>) 2 = | (2a: + 5>>) | 



(iii) 

6x 2 —x — 2 = (2x + 1)(3ac - 2) ; 3a: 2 - 5jc + 2 = (3a: - 2)(a: - 1) 
2x - x- 1 = (x - 1 )(2ac +1) 

^ A6x 2 - x - 2)(3x 2 - 5 ac + 2)(2ac 2 - x - 1 ) 

= /(2*+ l)(3*-2)x(3*-2)(x- 1 )x(jc— l)(2x + 1) 

= /(2x+ 1)2(3^-2J 2 (*- l) 2 = |(2* + l)(3x-2)(jr- 1)| 



3.12 & 


(i) 196 ab s c° ^ 289(a - b) (b - cj 

(iv) (x - yf + 4 xy (v) 12b: 8 ;y 6 a 81jc 4 >> 8 


(iii) (a: + ll) 2 — 44 a; 

64(g + fc) 4 (A:-;y) 8 (6-c) 6 
^ } 25 (x + yf(a-bf(b + cj° 


2 .2 

(i) 16 a: - 24a: + 9 

(ii) (a: 2 — 25)(a: 2 + 8a: +15 )(a: 2 — 2 a: — 15) 

(iii) 4 a: 2 + 9y 2 + 25z — 12Ary + 30 yz— 20 zx 

(iv) x* + \ + 2 

X 

(v) (6a: 2 + 5a: - 6)(6a: 2 — x — 2)(4a: 2 + 8a: + 3) 

(vi) (2 a: 2 — 5a: + 2)(3a: 2 — 5a: — 2)(6a: 2 — x — 1) 

: t3.7.2 

Z-Lljt J UJf it ^ 2L Af'- {Jt J I JJP Isc^cl- 
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(i) y 66564 
2 5 8 


(ii) ^^TTTiTTToT+^M^T 




p(x) = 9a + 12a + 10a + 4a + 1 


2 

6 65 64 


3a 2 

+ 2x + 1 


4 

3a 2 

9a 4 

+ I2x + 10.x + Ax + 1 

45 

2 65 

9a 4 


2 25 

6a 2 + 2a 


12a 3 +10a 2 

508 

40 64 



12a 3 + 4a 2 


40 64 

6a 2 + 4a + 1 

2 

6a + 4a + 1 

2 

6a + 4a + 1 


0 




0 


V 66564 = 258 \/ 9x 4 + 12a 3 + 10 a 2 + 4a + l = 1 3a 2 + 2x + 11 4^ _ 

(ii) 

^9x A + 12a 3 + 10a 2 + 4a + 1 = /(a + b + c) 2 

a, b, c 

(# + b +c ) = fl+fc+cH- lab + 2fcc + 2ctz 
= 0 + & + 2afe + lac + 2&c + c 
= a + (2# + Z?)Z? + (2fl + 2£> + c)c 

_ = (3jc 2 ) 2 + ( 6x 2 + 2x)(2x) + ( 6x 2 + 4* + l)(l) iff 

^ 9x A + 12a 3 + 10a 2 + 4a + 1 = 1 3x 2 + 2x + 11, c = 1 vjl b = 2x < a = 3x 2 ^ 

9a 4 + 12a 3 + 10a: 2 + Ax + 1 £-1 —^* /> £// l| ^r ■ 

= (mx 2 + nx +1) 2 = mx + 2 mnx + ( n 2 + 2/m) a 2 + 2nlx+t 
-t n,m, l 

(iii) 

25x 4 — 30 a: 3 + 29a: 2 — 12a: + 4 = 25a: 4 — 30a 3 + 9x + 20a: 2 — 12a: + 4 
= (5a: 2 ) 2 + [10a: 2 + (- 3a)](- 3a:) + (10a: 2 - 6a: + 2)2 

= (5a: 2 ) 2 + [2(5a: 2 ) + (- 3ac)](- 3x) + [2(5a 2 ) + 2( - 3a) + 2]2 
= a 2 + [2a + (- b)](- b) + [2a + 2 (- b)+ c]c 

= a 2 + (- b) 2 + c 2 + 2a(- b) + 2(- b)c + 2ac 
= (a- b + c ) 2 a = 5a 2 , b = 3a, c = 2 

J 25a 4 — 30a 3 + 29a 2 — 12a + 4 = | 5a 2 — 3a + 21. 
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3.33 JO 

ji&yhjjft X 4 - 10* 3 + 31 x 2 - 60* + 36 

if. x ^ 


x 2 - 5x + 6 



3.34 JO 

JC 4 - tf* 3 + 19* 2 - 30* + 25 

- 1 / ^£- *- J x - Jt 

5 - 3x + x 2 

5 l_ 


10 -3* 


10 - 6x + X 2 


25 — 30* + 19* 2 — 6* 3 + * 4 
25 


-30* + 19* 2 
-30* + 9JC 2 


1 Ojc 2 — 6* 3 +JC 4 

10* 2 — 6* 3 +JC 4 


0 


-<T-\x 2 - 3* + 51 0/iijjf f 3* 

3.35 JO 

n j>\ m m-nx + 28x 2 + 12* 3 + 9* 4 


9JC 4 + 12* 3 + 28* 2 -nx + m *-t?sij)j**iS * h&jf 


-J 
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3^+ 2x + 4 


3x 2 

9X 4 + 12x 3 + 28x 2 -nx + w 

9X 4 

6x 2 + 2x 

12X 3 + 28X 2 


12X 3 + 4X 2 

6X 2 + 4x + 4 

24x 2 - nx + m 


24x2+ 16x+ 16 


0 


m = 16 n =-16 

3.13 _ 

-StiJiH JiCL- 2L./c/*^B 1 (1 

(i) x 4 - 4X 3 + 10x 2 - 12x + 9 (ii) 4X 4 + 8X 3 + 8X 2 + 4x + 1 

(iii) 9X 4 - 6x 3 + 7*2 - 2x + 1 (iv) 4 + 25X 2 - 12x - 24x 3 + 1 6X 4 

-Saj'/'otT **iS b jil a (2 

(i) 4X 4 - \2x 3 + 37x 2 + ax + 6 (ii) x 4 - 4X 3 + lOx 2 - ax + b 

(iii) ax 4 + bx 3 + 109x 2 - 60x + 36 (iv) ax 4 - bx 3 + 40x 2 + 24x + 36 

(Quadratic equations) : ^IjU* J.j»j 3.8 

£ 2 (EuclidX/^^b(/lvJty 

t* U(Jj? b (/l v j 2 b L-'* iJ-jjm - ijt 1 —/J 2 /ci L vj (JVc/bL-'* 

l->Jj<UtJjl£LZl2— ax 2 +bx = c &bl^J'jjjjl—(598 - 665 AD) C-f 
^LZl2 —(1025 AD) 

(Jlt'Zl n tfya 

ZLj’^Jeji 



-S'/ 

a * 0 a, b, c-tZ-jz jTi x c/*<p-h£/ b U'*(/. vjj jlJTi ax 2 + bx + 

c = 0 c^bU* 


2 ijj^f p(x) p{x) = 0 

a j± 0 <£- ax 2 + 6x + c = 0 

i 

-Ul&lilyJ.jJijJ* 1 -x + x 2 = 0 ,2x 2 -3x + 4 = 0 ;j>L Jl> 
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»c^£L}6?'<-W 3.8.1 

L jjr iS^C L /K^Ai^V‘4 Lf-/vAH> /** d*i//i 

[£ x ^J'Jddb U> ij.jj» J°f-d \Jsu. U £-/*$»»£- ^lJ~ l/*(J~-2 (j>^ 1 

_ ^ tvj» 1^ L*^ u y: ^ cf^^ (X ^*£- 

6x 2 -5x-25 = 0 : s/J 3.36 Jl> 
6x 2 - 5x - 25 = 0 '• J* 

ap = 6x(-25)—150 j >\ a + p = -5 /LAd 'P ' >jl 'a' <k(3^ 

P= 10 vjI a = - 15 -5 3J6^ x Jl fC, 

6x 2 -5x-25 = 6x 2 - 15x+ 10x-25 = 3x (2x-5) + 5 (2x-5) 

= (2x - 5) (3x + 5) 

3x + 5 = 0 j>\ :. 2x - 5 = 0 

^(/={"f’f} X = J> X= ~J 

_6_ 1 | 1 -Q AJ* 337 ^ 

7x — 21 x 2 _ fa _|_ 9 x 2 — 9 

7(*-3) (jc-3J* + (* + 3)(*-3) ^ 

6(x 2 -9)-7(x + 3) + 7(x-3) = 

^ 7(x-3) 2 (x + 3) 

=» 6x 2 - 54 - 42 = 0 => a: 2 -16=0 

x = 4 ,x = -4 
={4,-4} 

# _ 3.38 Jfr 

>/24- lOx = 3-4x,3-4x>0 

^24 - lOx = 3 - 4x 

24 - 1 Ox = (3 - 4x) 2 : J* 

=> 16x- 14x- 15 = 0 => 16X 2 - 24x + lOx -15 = 0 
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=> (8x + 5)(2x-3)=0 * = f i “f 


x = j- 3-4x = 3-4(-|)<0,* = y- 

x=-J-, 3-4x>0^ 


1 1 

a = b =>i 

j>l x = 5 x 2 = 25-<£__ ffy/f x = i 

(extraneous) x = - 5 

l/l Uj(j~ J i^i 

* ** ♦ ? 7 (*•«•«♦ 

- \J$£, tA> b U'd’^b-C ^ Jf kS/ b 1 

1 _ ‘ _ 


7 2 = b 2 

/-x = -5 

( 


3.14 0^* 





(i) (2x + 3) 2 - 81 = 0 


(ii) 3x 2 -5x- 12 = 0 (iii) /5x 2 + 2x - 3/T= 0 


(iv) - 6) = x (x + 7) - 3 (v) 3x — — = 2 (vi) x + y - 

(vii) —£-j- + = TF (viii) d 1 b 1 x 2 -(a 2 + b 2 )x+ 1=0 

(ix) 2 (x + l) 2 - 5 (x + 1) = 12 (x) 3(x - 4) 2 - 5 (x - 4) = 12 

(Solution of a quadratic equation by completing square) 3-8-2 

( 2 ") lA (x 2 + bx)Jb>-£-$/ti\fi>>\£->J6/ 'x' ‘ (y) 2 (x + y^ 2 = x 2 + bx+ 

&JZ& X 2 + bx X (* + y) f 

fl/£_x 2 ^Jj’U}»<£.&If/Jf'iJjSvliZ- T )#/^ x 2 A - I Jy 5 * 

£- 2 biftj *3J*ijh)£-&b U, iffyb>bJfik'U>j fIx : 2 J>' 

't' J^i/* x 2 = t=>x = VT l X=-VT 


IhK! Mgtbra 












3.39 JO 

- b U* J.j)» 5X 2 - 6x - 2 = 0 c.-2L 

-c- 5X 2 - 6x - 2 = 0 : J* 

x 2 -$rX-2-= 0 5 


**-2(f>- f 

9 _ 9 


3 
5 

x ~ 2 (^) x+ 25 = 25 + i (f) = 25 


(c- -j U v'l&je/‘£ x) 


(*-K- f 

*-s - V 


19. 
25 

r _ 3 ■ /l9~_ 3±/l9~ 
5 “ 5 5 




- ^F}. 

3.40 JO 

a 2 x 2 - 3abx + 2b 2 = 0 -£J e f&bl'c^2^M'-6/Jf 

jf ( 2 a ^ 0 a = 0 A : J"' 


a 2 x 2 - 3a/7x + 2fc 2 = 0 
x 2 — —x + -^- = 0 


3^7\_ -2b 


a 
3 b 




+ 


9b 2 _ 9b 2 


4 a 




4 a 


2 &" 


a 


3/7\ 2 _ 9/? - 8/? 


(*-t) = 


3/7 \ 2 _ /> 


4 a 

X -1b_= +A. 

2 a ~ 2a 
= [b 2b 


(*-t) = 


4a 


x= ^±b 


2 a 


(Solution of quadratic equation by formula method) fe* f j U*(jL/x» c: ■ \ U> 3 . 8.3 

- {}Kj>tjZ$<L <£ 2 c* bl^J. J»5 £< 

-Lj/oJ’U ' a * 0 ,ax 2 + hx + c = 0 


x 2 + —x + — = 0 


a 


a 


" f 2 + 2 (^ + i“ 0 


* 2+2 (£)* - -f 


" 2+2 (^ + (^') " (£) ~ 


4 a 
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(1) 


(* + tr- 


b \ 2 _ b — 4ac 


4a 




x I ^ _ ± / fc 2 - 4ac _ ± /fr 2 - 4ac 
2a v 4 a 2 2a 

-fc± -A 2 - 4ac 


2a 


{ 


-6 + 


Jb~ — 4ac —b — fb 2 — 


4ac 


)• 


2a ’ 2a 

lj(j£ kS/ljU-* 

3.41 JO 

7TT + IT2 = 7T4 

* + 4^0 vjI x+1^0,x + 2#0 t^t/^ 

(//// ou*(jO’-> : J* 

r *%• 4 


1 , 2 _ 4 

x+ 1 x+2 x + 4 


<?- 


1 

- 2l 2 

1 1 

X + 1 

[x + 4 

x + 2 J 


'[(x + 4)(x + 2) 


1 '% 


X 


X + 1 


+ 2)(x + 4) 


i 


x 2 + 6x + 8 = 2x + 2x 


x? - 4x - 8 = 0 

c-Jir* 


JC> 


4 + / 16—4( 1)(—8) _ 4±/48" 
2 ( 1 ) 2 
x = 2 + 2/Yot 2 - 2/3” 


^</= {2-2/372 + 2/3"} 


3.15 


(i) x + 6x - 7 = 0 
2 


(iii) 2x + 5x — 3 = 0 

(v) x 2 -(/T+l)x+/T=0 


_2T</ /"^i2//*(JV (1 

(ii) x 2 + 3x + 1 =0 

(iv) 4x 2 + 4 bx— (a — b 2 ) = 0 

(vi) 5 * + 7 = 3x + 2 
x — 1 


nsE 
































(i) 

(iii) 

(v) 

(vii) 


X 2 — lx + 12 = 0 

*+l- 2 l 

x 2 

a(* 2 + l) = x{a + l) 

x — 1 , x — 3 _ 10 
x + 1 x - 4 3 


.2 

(ii) 15* 2 -11* +2 =0 
(iv) 3 ax — abx — 2 b 2 = 0 
(vi) 36a: 2 — 12a* + (a 2 — b 2 ) = 0 
(viii) ax + (a 2 - b 2 )x - b 2 = 0 


J*2~Ji)^b 3 . 8.4 

Zl J) < li? LsjZ> Ij J I?*" I (j£ ifs/ jsjM f I 


3.42 JO 


‘ * 

si _ f x + — = 5 4 - => - - * = 23. 

* x 5 x 5 

5x 2 — 26* +5 =0 


=> 5* 2 - 25* - * + 5 = 0 

(5* — 1 )(* — 5) = 0 => * = 5 Jt -j 

~ ’ 5 ‘ 


3.43 JO 

X '■ J* 

-<£_/" (* + 4) 

= Vl x tJ tV x Ji/jl 

C^Zl Jr^l^T <L- J y(* + 4)(*) = 48 

=> * 2 +4*—96=0 => (* + 12)(* — 8)= 0 

=> * = -12 i 8 

Jl/t 0-<£_ X = - 12 / 

• V Vi 

* + 4=12 Ji\ :. x = 8 

12 j>1T jii £-/* 8 JbplJdrf-OU^ 
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Jl/I -^lrUij(/DO(^l^j/s^ 25 .£( 

(jc + 25) 

>U</ = 150 >?/ 
vUv 

ZT &S£J)jtiJ P '<^£J)l/'[JijZjP^' T 2 vj! Tj 

«•*»! •»«• V? ^ v £ ♦♦ ♦♦ v ^ ^ 1 


Ti-T 2 = ^ (^ 30 =- 
2 2 

_ 150 150 _ 1 

2 


150 


x + 25 - x 


= 1 
2 


^(.x + 25) 

(jc + 100) (jc - 75) = 0 


x x + 25 
=>x 2 + 25* - 7500 = 0 
jc = 75 L — 100 

-(jk^jy*/ 75 J-^J 1 £*L^<f-(/* * = -100 


3.16 $* 

M £?Jl* i/b j 1 J>.1 

45 J}/£-> UIj .2 

-^(Barbed wire) y* 30 100 jk^U lAtf .3 

6i t-^ j i u21^>wCf^lt* ^ j l/6 l (i^lj 

*$U\> -<^y^ 14 jl^Jily^ 20 .4 

y 4 ^&'% 6 ^£A-*-s* 6 / 111 

Jrfl^l^bAy*/ 30(/^^l^(/%iljL jj^^(}y^/ 30 jSjlc/l'yDbJifCcl .6 

-<£_#A 30 ^T 4 <LkU 

>)S.s 6 dL^M£&/£/ 6 &-<£Lf'/ 6 u'^ -fa .7 

2 \j^^\}\LH-^/6/ 6.25 64 -8 


EE& sUgebra 









B viI A yi - 6 tz-B / A <L £-L. -9 

(jx- bj^jJ’iS J£c/^(J>wA jTi -10 

Ji/~X 50 ^/“j j wTl(JA)jv J '/£,$£&)£$ 5 dif d){$/» -£- 

-l Jl'C6 j>3 

__ -3.8.5 

x= ~ b± ^ 2 -4ac atf + bx + c = 0 

^ijiyi ( b 2 - 4ac > 0 f\ 


x = 


—b+ /fr 2 - 4ac 


2 a 


vjl 


a: = 


-b~y^~-~ 


4ac 


2 a 


x — ~ 2 ^ £~\Jyijj*i) b 2 — 4ac = 0 f\ 

J~^-4ac ?yi b 2 -4ac<0 /\ 

tJ)jj?t£Lax 2 + bx + c = 0 < j^jISiS b 2 - 4ac iJP^S & — 4ac 

-^_fc*lf A if 1*1 (jls/ bL^iJ.jJjjJiflZLifhj l<£_ (jdjJtf&SjiS 


A=b 2 —4ac 


A >0 


A =0 


A <0 



3*45 Jt?" 

(i) x 2 - 1 lx - 10 = 0 (ii) 4c 2 - 2Sx+ 49 = 0 (iii) lx 2 + 5x + 5 = 0 

A = b 2 - 4ac *L<£ ax 2 + bx + c = 0 : J* 

c = — 10 j)l b = -\\ a = 1 sUd (i) 

A = b 2 - 4ac 


= (- ll) 2 - 4(1) (- 10) = 121 + 40 = 161 

jjfijj < a>o 


c = 49 vil 6 = - 28 ; a = 4 (ii) 
A =b 2 - 4ac 
= (- 28) 2 - 4 (4) (49) = 0 
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c = 5 vj! b = 5 ■ a = 2 sj (iii) 

A = b 2 -4ac -^U^C 

= ( 5)2 _ 4 ( 2 ) ( 5 ) = 25-40 = -15 

A <0 

3.46 JO 

jl>lj2f*l/,uf^l(a - b + c)x 2 + 2 (a- b)x + (a- b-c) = Qj^b s£ws<L A 

^Ljynj^t 'LL c L b jjI a 

JyijZiJf'iS Ax 2 + Bx + c = 0 fyjJiSlf/ : d* 

A = a-b + c, B = 2(a-b) j>\ c = a-b-c 
^ Ax 2 + Bx + c = 0 t-J 
B 2 - 4AC = [2 (a - b)] 2 -4 (a-b + c)(a-b-c) 

= 4(a - b) 2 - 4 [(a - b) + c ] [(a - b) - c] 

= 4(a-b) 2 -4[(a-b) 2 -c 2 ] 

A =4(a- b) 2 - 4 (a - Z>) 2 + 4c 2 = 4c 2 

3.47 JO 

x 2 -2x(l+3k) + 7(3 + 2k) = 0 k 

: df 

x 2 - 2x (1 + 3fc) + 7 (3 + 2k) = 0 (1) 

J^tT ax 2 + &x + c = 0 ( 1 ) 

a= 1 ,b = -2(3k+ 1), c = 7 (3 + 2A) 

A = b 2 - 4ac ./Jl^ 

= (- 2(3fc + l)) 2 -4(1) (7) (3 + 2k) 

= 4(9 k 2 + 6k + 1) - 28(3 + 2k) = 4 (9k 2 - 8k-20) 

a = o 

=> 9k 1 -8k-20 = 0 
=> (k—2) (9k + 10) = 0 

k = 2,-±§-. 4% 
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3.17 Ct 


a 

ft 

c 2 = a 2 


- (/.1 
(i) jc 2 - 8 jc + 12 = 0 (ii) 2x-3x + 4 = 0 

(iii) 9x 2 + 12x + 4 = 0 (iv) 3x 2 - 2 V 6 jc" + 2 = 0 

( v ) -|-x 2 — yx +1 = 0 (vi) (x - 2d) (x - 2b) = dab 

(i)2x 2 -10x + A:=0 (ii) 12X 2 + 4kx + 3 = 0 

(iii)x 2 + 2fc (x - 2) + 5) = 0 (iv)(fr + \)x 2 -2(k- l)x+ 1=0 

x 2 + 2 (a + b) x + 2(a 2 + b 2 ) = 0 -U% iS?/£ jmIL& b If .3 

Zp 2 x 2 - 2pqx + q 2 = 0 A 

= j[S ( a 2 + ft 2 ) x 2 - 2(ac + bd)x + c 2 + d 2 = Q .5 

ac? - be * 0 

(x - a) (x - b) + (x - b) (x - c) + (x - c) (x - a) = 0 .6 

a = b = c l^Jr 

(1 + m 2 ) (1 + m 2 ) x 2 + 2mcx + c 2 -a 2 = 0 .7 

* J^-Vj l$Jt» bjf £jus 3.8.6 


-<£_ a * 0 'c' vil 'a' ' 6 ' ax 2 + bx + c = 0 

-C# p ^ a 

„ = —b ± /ft 2 — 4ac ,.| o _ —b — / ft 2 — 4ac 
2a p 2 a ' 


a + ft = 


_ —ft + Jb 2 — 4ac + — b — /ft 2 — 4ac 


2a 


— ft _ - x 

)J6/^ X 2 


2a 


a 




„o _ -ft + /ft 2 - 4ac v -ft - \/ft 2 - 4ac 
P 2 a X 2 a 


. ft 2 — (ft 2 — 4ac) _ 4ac 

2 „ 2 


,2 _ {> 2 

4a z 4a 


a 




^ X 2 
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-I# 'P ' 'a' 0x2 + bx + c = 0 J C> 

a + P = ~a 0 

a& = y (ii) 

-t£l3/^-£ (x — P) yjl (jc— cc) P vjI a jjf£- &b 


V~ 

(x - a) (x - P) = 0 
=> x 2 -(a + P)x + aP = 0 
x 1 — ( Cf'c/'V tfijujf ) jc + ( 1^Jiv Jf ) = 0 

GM 




3.48 Jfi 

k -L jMrtf 3x 2 -10x + &=0 

3 ', -.Jr 

-<£- 3x 2 -10x + &=0 kSsbl^OlJj 

-Uji P j> s a {Jjjf/i/J’’} 

« + j=^i=f a) 

-£_tKtKu p = 3 L^y ioytX (i)c-i)U- « = j 

k 


a p = 


k= 3 


-<y A:= 3 3 ^J" A: vjI p = 3 C> 


3.49 Jfr 

c v*< a jL^(/jU*^. ax 2 - 5x + c = 0 

-<£_ ax 2 -5x + c = 0 : (/" 


y = 10, => a = y 

— = io 

a 

=> C=10tf=10Xy = 5 

a = -i- ■/»* c = 5 ■'• 

‘ 2 
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u/Jk 


p J3* a otP j»\ a + p p jjI a jjpL 1 ax? + bx + c = 0 ^ 

a 2 - p 2 <a 2 p 2 <a? + P 2 


p j»\ a 

(i) |a - P|= V( a + P) 2 - 4aP 

(ii) a 2 + p 2 = [(a + P) 2 -2ap] 

(iii) a 2 - P 2 = (a + P) (a - P) = a + P [V(a + P) 2 -4aP] a > P 

(iv) a 3 + P 3 = (a + P) 3 - 3aP (a + P) 

(v) a 3 - P 3 = (a - P) 3 + 3aP (a - P) 

(vi) a 4 + p 4 = (a 2 + p 2 ) 2 - 2a 2 p 2 = [(a + p) 2 - 2ap] 2 - 2 (ap) 2 

(vii) a 4 - P 4 = (a + P) (a - P) (a 2 + P 2 ) 

3.50 JO 

-(Jo|[jp j)\ a jjfl .1 2x 2 - 3x - 1 = 0 &bl 
(i) a 2 + P 2 (ii) Jr + f 

(iii) a - p f\ a > p ( iv ) (y + 

( y ) (or + + &) (vi) a 4 + P 4 ( vu ) y + ^ 

-<£_ 2x 2 - 3x - 1 = 0 : </ 

ax 2 + bx + c = 0 
P vjf a « = 2,ft = -3,c=l 


,. a + ^^=zfcl) = l tf.-l 


(i) „*+? = (a + ft - 2c0 = (f) -2(-l) = f + 1= f- 

(ii) f+ | = ^ = (£±^M = (iLl(li) =f)<( _ 2) = 

/- 2 

(iii) a - /? = /(< 2 ' + /?) 2 - Aafi 

- [(I) 2 - 4 X(-I)f = (f + 2 )^ 


13 

2 


/n 

2 
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, iv . a 2 . f _ a 3 + ^ _ (a + fff-3afi(a + ff) _ X + 4 _ 45 
' ' P + a aP aP =1 4 

(v) ^ 

_ (1 + aPf _ ( l -j)_ _J_ 

aft _1 2 

2 


(vi) a 4 + ft 4 = (a 2 +ft 2 f - 2a 2 ft 2 


(vii) 


= filf _ 0/ If = /169 1 \ _ 161 

U i V 2 / l 16 2/ 16 ' 

a_,^_ = oL±]L = /161 v 2 \ = 161 

ft a aft \ 16 A 1 / 8 


3.51 JO 

-ul i-JTj>\i+/T U J k(f6> ■ u 


= 7 +yr+ 7 -/r= 14 

= (7 +/3) (7 -/T) 


= (7) 2 -(/3) 2 = 49-3 = 46 

= X 2 - ( J* x - (h-y^Pl?) = 0 

x 2 - 14x + 46 = 0 

i V V 

3.52 JO 

yjl — a 3x 2 -4x+ 1 = 

P ^ a 3X 2 - 4x + 1 = 0 ■ J* 


or + /? = , ar0 = y 

= (a + Pf-3aP(a + P) _ (|) 3 ~ 3x T x | _ 28 
aft J_ 9 

3 

=(^(^) = ai g = i 

•'• * 2 - + 4- = 0 i 9x 2 - 28x + 3 = 0 

9 3 * * 
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(i) x 2 - 6x + 5 = 0 
(iii) 3x* - 5x = 0 


3.18 

(ii) kx 2 + rx+pk = 0 
(iv) Sx 2 - 25 = 0 ^ 

.(2 

(i) 3,4 (ii) 3 + fT , 3 - JT (iii) 

P Jft ajJf<£ 3x 2 -5x + 2 = 0 cJjU* A .(3 

(i) % + & (ii )a-fi (iii) 4r + — 

w p a w v 7 p a 

a 2 + p 2 hjt P j* 3x 2 - 6x + 4 = 0 ^bl* A .(4 

-c£ p 2 j»\ a 2 p j>\ a 2x 2 -3x-5 = 0 djU'/l .(5 

ijt - P j>\ - P ^ cl tx 2 - 3x + 2 = 0 &bl^A .(6 

^^~2 J)i f~2 x 2 -3x-l = 0 p J»\ a A .(7 

0Ljj*£J > 'j£[)$ r \$>2,\»\s&j> » -JIJj'jsL 3x 2 -6x + 1=0 &bO* p j»\ a /< .(8 
(i) 1- (ii) a 2 $, $ 2 a (iii) 2a+ $, 20 +a 

-0*U'A A £jjf£. 4x 2 — 3jc — 1=0 .(9 

tT it%- &/<Cj^ 3x 2 + kx-Sl=oA .(10 

iSa-cJcf’) (JlvviftjTl b L-* 2X 2 — ax + 64 = 0^*1 .(11 
(/ p h<£~ a - P = 1 js^Jt p ji\ a jjr5x 2 -px + 1 = oA .(12 

J3.19 Ct 

+ * * ^ 

kx-y = 2 < 6x - 2_y = 3 .(1 

(B) k *3 (C) k = 4 (D)k*4 

fsSuAutzL^lJ^vjZ^buJ^^^-Cl .(2 
(B) Z-ZcJ^i?(Q Z-fuftfyMifif (D) urt-tyf x 

x-4y=8,3x-\2y = 24 (MLcbl' .(3 
(B)<Xf (C) S i ^ (D) 


(A)k =3 
(A) c£2L 
(A) 
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k p(jc) = (& + 4) x 2 + 13x + 3& .(4 


(A) 2 

(B) 3 

(C) 4 

(D) 5 



= 2^ + (p + 3)l + 5 dy .(5 

(A) 3 

(B) 4 

(C) -3 

CD) -4 



Jl./4— x + 4 / x 2 -2x + 7 (6 

(A) 28 

(B) 29 

(C) 30 

(D) 31 



—^C\e_x-1 / x 3 -5x 2 + 7x-4 .(7 

(A) x 2 + 4x + 3 

(B) x 2 - 4x + 3 

(C) x 2 - 4x - 3 

(D) x 2 + 4x - 3 




GCD If (x 4 - 1) ji\ (x 3 + 1) .(8 

(A) x 3 -1 

(B) x 3 +1 

(C) x + 1 

(D)x-l 



G.C.DS'x 4 -/ vjl x 2 -2xy+/.(9 

(A) 1 

(B)x+j> 

(C)x-^ 

(D)x 2 -/ 


(A) (x 3 - a 3 ) (x + a) 

(C) (x - a) 2 (x 2 + ax + a 2 ) 


(A) a 


k + 9 


(B) a 


L.C.M (x - a) 2 J3* x 3 - a 3 .(10 

(B) (x 3 - a 3 ) (x - a) 2 

(D) (x + a) 2 (x 2 + ax + a 2 ) 

-<£_ KeN (Jl£ L.C.M V a k ,a k+3 ,a k+5 .(11 

(C) a k+6 (D) a k+5 

* 2 + 5 * + 6 -(i 2 

x 2 —x — 6 


(A) 


x — 3 

x + 3 


(B) 


x + 3 

x - 3 


(C) 


x H~ 2 

x - 3 


(D) 


x — 3 

x + 2 


4-4 jrr S' -(i3 

a + b a- o 


2 2 2 2 2 2 
d + ^ — ab + b cl — db — b 


d — db + b 


d + db + b 


d -\- db-\- b 


x 2_ 9 / 


d +db+b 2 

V u ) 2 , ,2 

a - db-b 
* + 5_ , x 2 — 25 


x + 3 


.(14 


(A) (x-5)(x-3) (B) (x -5)(x+3) (C) (x+5)(x-3) 


(D) (x +5)(x+3) 


MChMtLS&JML ^r a / ^ / .(is 

(A) a 2 + ab + b 2 (B) a 2 -ab + b 1 (C) a 3 + b 3 (D )a 3 -b 3 

6/hjjft 49(x 2 -2xy+y 2 ) 2 .(16 

(A)7\x-y\ (B)7 (x+y)(x-y) (C)7(x + y) 2 (D) 7 (x-^) 2 

^ x?+y* +z 2 — 2xy + 2 yz - 2 zx .(17 

(A) |x + y-z| (B) |x-y + z| (C)|x + y + z| (D) |x-;y-z| 
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2 4 4 

x y z 

2 4 6 



12lx 4 /z 6 (/- w) 2 (18 

|/ - m\ 

(B) llx 4 / z 3 (/ — m) 

\l — m\ 

(D) llx 2 /z 3 (/—m) 


c ax 2 + bx + c = 0 J"t .(19 




(A) k> 


(B) 


4 a 


(C L"fe 

x 2 + 5kx + 16 = 0 f\ .(20 


™ ~h 


8 


(B) *>-J- 


(C) -|- < k < (D) 0 < k < 




_<£_ 3 + 2 V3 vJfw^&^bl^(j’.viiJ .(21 
(A) x 2 - 6x - 5 = 0 (B) x 2 + 6x - 5 = 0 

(A) x 2 - 5x - 6 = 0 (D) x 2 - 5x + 6 = 0 

jjf x 2 + bx - a = 0 >i< x 2 -bx+c=0 c^iU* .(22 


(B) 


c — a 


(C) 


c + & 


(D) 


a ~h b 


2b / 2 a 2c ^ 

-I a ^ 0-t$ Pvi< ax 2 + bx + c = 0 /• .(23 

(A) a + f = 1,2 ~ 2ac (B) a$ = £- 


(D) J- + -^=—^ 
a p c 


(C) a + P = ^ 
a 

-Jt ji\ -jj JtjjfJl. ax 2 + bx + c = 0 p ji\ ail .(24 


(A) ax 2 + bx + c = 0 (B) bx 2 + ax + c = 0 

(C) cx 2 + Z»x + a = 0 (D) cx 2 + ax + 6 = 0 

ax 2 + foe + c = 0 kS/OU* '-J b = a + c Ji .(25 
(A) (B)LuytU$CLj* (C)dLA6>^ (D) 


-J )i 


jrff’tftLLf-lrilflf’Uti l^bl y viI x y vif x □ 


_<£^lrlv Ui/^bU-* 

t * ‘ w 


foisttfj’/f Jhk □ 

a,x + b x y + c 1 = 0, a 2 x + b 2 y + c 2 = 0 □ 

y l -lZU^ 

i * a i *b x 




x ix 'X 

-f- p#H> p(x) k)j6$LCi □ 
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jyz ax 2 + bx + c = 0 □ 

-£= -^44 

a jjt/b x 

-/(At </• i 

-&?p(a)= I dTiy* yV /?(x), x = a (i) O 

-&/?(a>=0^Jy^vjl^yK x-a (3/^21^p(x) (ii) □ 
G.C.D □ 

-2l(J>7fC^£lL.C.M □ 

-&nj) U^Zl^ LCM >4 GCD □ 

a-&7 b 2 - a U^_£_ b )jt$? ‘C^bJflT a-<£_j> 

Va"l 2 Va" 

^ # ♦♦/ 11 ♦♦ 

-a 5 * 0 viltrt’jUl J?LC< a, b, c jLc-<z- ax 2 + bx + c = 0 &js*iS x □ 

- tjt tJiQJ’ij bCt* bi^J.j)v □ 

e-S-M/l/ (ii) (i) 

_<£14(J U’J’.aja) (iii) 

b 2 — 4ac> 0 > < —b± V& 2 -4ac ax 2 + 6x + c = 0 □ 

2a 

JW ax 2 + bx + c = 0 □ 

-I (si b 2 - 4ac > 0 AjfiJ^ (distinct) dA 3 (i) 

_&7 b 2 - 4ac = 0 (ii) 

Jyi b 2 - 4ac < 0 (iii) 


-tfn 


? jf^jV 

u£Lj*V» -& n>2 x” +/ = 2 " cbU* : 

A 300 -<£_ 2— 

- _ 1 1 l<2L (J [> AJk-^i 
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MATRICES 

‘‘Number, place , and combination - the three intersecting but distinct spheres of 
thought to which all mathematical ideas admit of being referred* 1 - Sylvester 

**4.l 

18 WiSN-s* 

CL dpj) i d ut^Su^i J^L OftiiSd luZtW 

bM^ 

l/I-lJ* 2-NjP 2a>/% C t <lSj/ 

(Mathematical Short iflj ijb 2—yt ifi? bf 

2— bjtij 1 U* ifj&C) ij h) U>^f< Hand) 
(James^jt't/^ji 1 850^L<ti JjUI C ‘cfe’^ 

C-ttitiJ'p’&b itiJlJijt iJ “ubr~”-$yP-jjS , j— Sylvester) 

Jf /ztf 

-i ^Sil/orbi^iPS y j >^x 

3x - 2y = 4 (1) 

2x + 5y = 9 (2) 

(Guassian %} C £,!/! U^C/ 2^/JI* (2,1) 
/P*;j< i% Z-*i J\i>l~J1 Zpif' Elimination) 

ti- id* i// 5 * bfi/^^ US 2^ ^ U~ j l' itie)fZL- ifl-{jtt 



>Jj& ■' 

J#K/V * 

' :t 



(1814-1897) 

c/CJft 

(Jj/l_t/? 2^ hj£ 

<C5 'LJu dy /<L 

tA/j£*1880 -“discriminant” 

JV4-/ ^iki-c/JWjTtfUy' 

^^oi-^t-utiiviyn^^ 

w t * ♦• * 

<c-jL (/c^ ( i- Ur* 

_ ufv^i_ J u*aT 
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(Formation of Matrices) 4.2 

Jlf 0&}£- uJ ^ ft-i 

10 jl^lT 

iJ^)^/)}J )I e£ -» Lt£ * 

-<£_ l/L \j\ 2 SS)£~\J\js\j [f 

ijtiJ^ i j)\ cC io \J\*£-j\£ 

** * y 

ttfJ'* 4 „l oC 8 i/l£i?0 

UT(j^ 5 Vjl ^6 L/l^/ 



eC 

J* 

AC 

10 

7 

f.U 

8 

4 

if 

6 

5 


(i) 


I 10 7 \ - 

8 4 «- **%$/» 

\ 6 5 / «- U*tfs£ 

t t 

it* ij/v 
j\B j\B 



,lT 

ftj 

i7- 

»C 

10 

8 

6 

./* 

7 

4 

5 





t t 

d£ 

j\0 j\& 


6 \«- 
5 /<- 
t 

L^f* 

j\a> 
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Matrices 
















(i) 'Tit's 

- <£_ dJl&’i/ i£j uPZl (j^^Zly f‘2. \j 

*<£- dJlfal* Jj U>* Sd!f £- i 0 ‘ J 7^ & 0>* • cT(ii) ^^'L/P^S^ 

-<£_ dpfPl/ifjljJififti/'i b<j iX-cv* 

-^fu/ “t/lV” Vi 


i) p 

L 

~<~6 j£ \£- d?fu~ u3/> 1 ‘-c'v' •> < 

1 


A,B,X, Y.t* U l^li^ jf Ifi-Cly >fUiO^ 

(3 L^ 1 (3 iVC^lTu^*^ <-<r ^ C?l^ ur 


< H). a- 

2 o - r 

3-8 9 

n 

ii 

1 \ 
0 

\ 4 5 6 / 

.1 5-1. 


i / 


J*f If Ji/V -4.2.1 
-£-lPSuJlI^ n ji\J!? m Jc/* A 


A = 


a,, a ... a ... a 

11 12 1/ l/i 

a a ... a ... a 

21 22 2/ 2/i 


a , a „ ... a .... a 

K ml m2 mj mn 


(JlpJ A [flj/]ffix n l A—(aija n , ai2, ai3.(Jl£ 

j vjl (J^j i, aijc% j=l,2,3,.,n vj< i=l,2,3,.m. 

14 5 3\ 

-£SbijZj\]3(js£j)l a23=l 7 j? A= 6 2 1 y|/vA£lj£* 

\7 8 9/ 

£/Af 

a il =4 ’ a i2 =5 ’ a i3= 3 ’ a 21 = 6 ’ a 22 = 2 ’ a 31 =7 ’ a 32 = 8 ^ a 3 3 =9 ‘ 

(Order or Dimension of a Matrix) &t/lV4.2,2 

-tf- (c£2^> mbyn) /iixn 1^ A n m \jt A ijfeP 
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-^2x3 #>1 A tkL 3 A < A = ( * * ^ ) </* 


-<£ 1“/^ U^U^Jjjv Uiu2*tf n l<z- t?Jrf m m x n 


(l^pes of Matrices) U~i# 4 3 

(Row Matrix) i/fciM(0 

B = (-3 0 5)vjI A=(5 3 4 1) 

-Uj'W'/'t 1x3 j»\ 1x4 
lX/J A=(aij)lxn 

(Column matrix) CiO 

5 = 2 j Vit A = ( ° ) U^J\I8S> 

3x1 vjl 2X 1 
m x 1 A = [aij] mxi ,/vj^'I* 

(Square matrix) ifai&S (iiO 

triVc//^ 6 /*6> U^(/U3>i ( U^ifc 

-l£ 3 vrl 2 i-sv^L B = 



13 

0 

2 \ 

B = 

1 

5 

-7 


7 

6 

1/ 


2x2 


* y 


, M2 

A = U 4 

3x3 

m ^ *ufc6/ A = [aij] mxm 

- o£ <£-1*^ cJiJj(ji <£l Ac//^ ail,a22 ? a33, amm 

(Diagonal matrix) ufeh (iv) 


3 vji 2 ^il 5 = 


3 0 0 

0 0 0 I Jii A = 


5 0 
0 2 


\0 0 1 

~'^£i ^ j fl? aij = 0 y< /n s> A = [aij] m x„ 

M^/nw 

















UM 


(Scalar matrix) \ (v) 

/>AdJ£• tj) Uy* }» J?) I jf*' 

y W { ++ 


7 0 0 \ 


A = 


5 0 
0 5 


3 vjl 2 *f£}\ 5=0 7 0 
\0 0 7 / 

k ifij?' -X a V] = ■ ^ -_j Sit^frl'dlf/iJsPs A= [a ij] mxm 

(Unit matrix) (vO 

'Li /j0^6 n uX(-^_ J^u£ 1 

3 2 ^7*11 / 3 = (o 1 o] vil 7 2 = (q l) 

a,j = \0f, [±j A = (aij) nxn \f )£f If 


Identity Matrix y jU:(3^ 


(Null matrix or Zero matrix) (vtt) 

oZi/Ml#/* '0' f\^:tfj r }£)'±j r /£pj*[f/£JZ\ 

- Jl 2 x 3 vil 2 x 2 0 = 


0 0 0 


0 0 


ooo/ ;)l 0 10 0 J 


if t-ll/l (iii) fc/l> I jl> I < (ii) 


l/fejjlfl) (Transporeofamatrix) 

Jv A T Uj^iJ A) Aji^-tot\f}£ ‘{J^tf A i/}<: Jt>f 

-^frUU^L (c/^^Af 

yvA£lJl> 


A r = 


1 3 \ 

2 4 
5 6 / 




bij= aji £ <£■ j = 1,2,... m j>\ i = l,2,...n (J^t/*A T = [bij]nx OT jW A= [aij] i»x„ yi/vj^U 
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Mon 

Tue 

Wed 

Thu 

Fri 

a 

# 

10 

0 

c. 

H 88 

L 54 

H 90 

L 56 

H 86 

L 53 

H 84 

L 52 

H 85 

L 52 


5 ■ 4.1 JO 

) (CjI (h) 

lJi£ijZ ij^v *-£\ >S J*~ £— 




Mon Tue Wed Thu Fri 

A =/ 88 90 86 84 85\ v HI 88 90 86 84 85 \ 

\54 56 53 52 52/ A ~ L\54 56 53 52 52j 

j<Z— ttKyr l£c- ^ ^ (H) I 



Item 1 

Item 2 

Item 3 

Item 4 

iz 

5 

0 

1 

10 


0 

15 

6 

9 

cA/ 

7 

1 

2 

8 


4x3 vjI 3x4 ^ 


Jt£J& 3x4 ' * 


5 0 i 10 

l£^&AA/!# 4x3 f -UZd/s&ft&dtiUMO^ A = ( 0 15 6 9 




7 12 8 

5 0 71 

0 15 1 
1 6 2 
10 9 8 


fl 4 8) 

6 2 5 

3 7 0 

9 -2 -1 


„ 4.3 JO 

s>fj/ 


a42vjl ai3 (ii) (0 A = [a,J = 

f frlf 2 (iii) 

-£- 4x3 A f C>l£c/;1£ 3 4 A S/t (i) : ^ 

/* f, ^j\&\5/‘>)j)\'*jiS$S! t a 42 = —2 - &i3= 18 (ii) 

a^ = 2 ,^C» 2 A* (iii) 
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AA JO 


a = 1 2i -3/| A = [*■] 2x3 

: (J* 


^ _ / a u a \2 a i3 
\ a 21 a 22 a 23 


7= 1,2,3^1 i = 1,2 l£iJ*‘ a.. =\3i-j\^\ 

a u = |2(1)—3(1)| = |-1| = 1, a 12 = |2(1)-3(2)| = 4 , ais = |2(1)-3(3)| = 7 
a 21 = [2(2)—3] = 1, a 22 = |2(2)-3(2)| = 2 , a 23 = |2(2)-9| = 5 


MI 2 D+SXr** 


4.5 


(a t ) t vji a t a = 11 ^ ^ j 


A = 


8 5 2 

1 -3 4 




A r = 


8 

5 

2 


A t ( A t ) T 

( A r ) r = (j _3 *) < 1 * 


B -(A t ) T = A 

(& A) t = *A T *LZl (Scalar)^(/i/iy(/l (B T ) T = B ^ 


UM 


4.1 








400 

500 

t- 

200 

250 

ij/J'jy. 

300 

400 
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Cs-J> 1 x3 Jit 3 X 1 13 8 6 .2 

.3 


(v) 


1 2 
-2 3 
9 7 
6 4 


(iv) (3 4 5) (iii) 


3 

6 

-2 

-1 

6 1 
1 

GO 

!°) 

W ( 

2 

4 

5 j 


\ 9 I 



1 -1 5 

2 3 4 


(i) a.. = -4 

» 7 


/'b'lA/* A = [ aij 2x2 .6 

(i) ay = ij (ii) ay = 2i - j (hi) a .. = 4^4 

w i+7 

A = [ay]-^^/^^; 3x2 .7 

2/ — 3y | 


r .v (i-2/) 2 

(U) fl <; = 2~ 


(iii) a.. = 

ij 


n -i 3 2\ 

5-474 
6 0 9 8 / 


.8 


2 3 


a 32 vil a 2 4 (ii) -(0 A = 

? <£_ C 7 y^ (iii) 

A jW A = | 4 1 ] f\ .9 
\ 5 0 
1 2 3 \ 

(A t ) t = A /'£cjjJ*3x A = 2 4-5 y, io 

3 -5 6 / 

(Operation on Matrices) 44 

2. J)jj)\s^ 0 ) (i) t*I p 14 /.} l^/ B = [bij] »ixn vjl A= [aij] m*« 

j vil i (*1/ ajj= by B y^UT^ A (ii) 


6 0 1 
3 9 5 


) 






16 3 \ 
0 9 
\1 5/ 

1 2 
8 5 


)-(i S)*' 
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/x54\/35z\^ .. ^ 

\ 5 9 1 / \ 5 y 1 / zj>\x,y 

t-xij) Uy*i^d^X \<Uj[iJ) 4-^ ; (/ 
z = 4 yjl y=9 , 

4.7 Jfr 



Zl y = 6- 2 ;c jt ^IjL- [$/»-<z- fry? 3x = 3 l+4y v*< y = 6- 2x j ly*Zl/* 

3jc = 3144(6- 2*; Jl^< 

3jc = 31 + 24 - 8jc 
y = 6- 2(5) = -4 vil * = 5^ 
y = -4 vjI x = 5 

(Multiplication of a matrix by a scalar) : 

- 7 - 1 ^ h 

B = [fcj] mx„ k (»*$?))&. A= [aij] *x„ y^iL'^i 

by = A^ij j j»\ i ft? iA/* 


- B = kA B k A ijfyuj) 


kA = 


■*(;:;)■( 


ka kb kc 
kd ke kf 


JW=( 


a b c 
d e f 


ji?* 

4J Jl> 

-^U3A^A = (-J ^ _4j^ 

-f-b* J\ 3A [f}£s'<z r )^/ e c- 3 {/PjAfiL. A : J* 


/-I 2 4\ _ /3(— 1) 3(2) 3(4) \ /-3 6 12 \ 

^ 3 6-5) \ 3(3) 3(6) 3(-5)j \ 9 18 -15 j 


: Addition of Matrices 


wU 

* 


/45 72 81 \ ^ 
\30 90 65 )u& 


B = 


»/ 


t/V 

51 80 90\ L>) 
42 85 10) uM 
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72 

81 \ 

J 51 

80 

90 \ 

90 

65 )' 

V 42 

85 

70 j 


/ 45 + 51 

72 + 80 

81 + 90 \ 

/ 96 

152 

171 \ 

1 30 + 42 

90 + 85 

65 + 70 j 

“ V 72 

175 

135 ) 




-—- 1 Jj? \ - 

C = [cij] mx« [J^/£ £/* J"^ B Vi^ A y- ^7 \JT~/^\£^’J)[$)\t*‘}) B = [6ij] m*n j)\ A = [aij] m*« ^/) 

B J»\ AJ~/£» -<c-Cf^ULJ/V^ If&jt lT/</^ y -Cy = ay + by j vil i 

-<z-fj bjjffzl £. .tf.f(finite- A+B/$lS 


4.9 JO 

A+B ^ = [\) o)^' ^ = ( 5 9 l) 

B>ilAf 2x2 B vil 2 x 3 ^ A J% : (/ 


-^TwHvj A +B ?yi B = 

♦ M 


3-147 
2 8 2 3 


vjI A = 


4.10 JO 


5 6-23 
10 4 2 



A + B = 


\}} A + B = 


its -C$£S&6 B vil A -o72^ 2x4 ^vj(jiL> B vil A J?£ : J* 

/ 5 6 -2 3 \ / 3 —1 4 7 \ 

\ 1 0 4 2 / \ 2 8 2 3 / 

/ 5+3 6-1 -2+4 3+7\ 

\ 1 + 2 0 + 8 4 + 2 2 + 3 / 

/ 8 5 2 10 \ 

V3 8 6 5 / 


(Negative Matrix) {J/£J? 


lj~ -A= (-1) A ^-A /{Jf£tjfe-A — [ay] mxn S/£ 

by = - ajj '^£ j vil i - A = [b ii] mxn 

Subtraction of Matrices) 

A-B = A + (-l)B-^£/AA4'Af A-B fyturfcijtjM&l* B = [6 ij] »x„ j,\ A= [ay] m*n f\ 

Cy = - by '<±£ j vi I i f&jtut A-B = [cy] $ 
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4.11 JO 

jtf 4 4 uZIm\\£ (Diet programme) flJiSi}lje>-Ci£L2 

B fc/^l£ A l/)"~ 


-( 


35 

42 


40 

28 

45 )^f 

B = ( i2 

35 

27 

4 M 

38 

41 

30 Jutf 

Uo 

30 

34 

27 1 




J/tfJuZ&js A-B = 


Weight loss 


40 

28 

45 \ 

1 32 

35 

27 

4i\ 

38 

41 

30 ) 

\ 40 

30 

34 

27/ 


35 
42 

3 5 14 

2 8 7 3 

(Properties of a matrix Addition) 

(Matrix addition is Commutative) 


4.5 

iJtyS&fH <0 

A + B = B + A Bj)I A ft 

(Matrix addition is Associative) \/H GO 

A + (B+C) = (A+B)+C foxurty :^C vjl B<A Jl 


(Existence of Addition Identity) JL&fejfc'J? (liO 
A + 0 = 0 + A= A?<z-ij/t K-w m x n J?\ 

m*n < 0 

(Existence of additive Inverse) (tv) 


A + (-A) = ( A)+A=0J% -B+A=A+B=0 it A / B <&£ A \f)< 

A i$ -A «s_ 

- ■J'J.-f'fl - 

4.2 it 1 

-STc^lvJUT^lf z ji\ y< x ^bl^lSu^/t -1 


/ 5x + 2 

y-4 ' 

\-( 12 

-8\ 

0 

4z + 6 , 

1 \ 0 

2 j 


-2 

Ah a = (_9 - 3 

C = 2A + b/^ 5 >UCi/!V 5 = ( 4 3 ) vjI A = ( 5 A 
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-^j^6A-3BJW 5 = (_i _3 ) ^» A = ( 5 _9 ) /< -5 


‘(sHt! 


10 

5 


Y ji\ X ?si 3X + 2Y = 


-1 


2 ~ 2 I Vjl 2X+3y= , n 

5 V 4 0 


yiStcXv.} b vjI a .6 
• ♦♦ 

2 3^ 


I .7 


y ^ | * 2 ) + 3 ) - ( 4 


^^° = (o o)"' Hs l)’* = 

(i) A + B = B + A 


1 -2 
2 3 

(ii) A + (-A) = 0 = (-A)+A. 


V 

Y 


I .8 



1 2 —3 ^ 


(4 1 2 \ 


2 0 4 \ 

c = 

5 0 2 

jjl A = 

1 -2 3 

, 5 = 

6 2 8 


U -1 1 1 


^ 0 3 2 i 


U 4 6/ 


A 


.10 


A +(B + C) = (A + B) + C. 

(spread sheet) 




T.V. 

DVD 

Ef9 

>^CJ5 


Store I 

30 

15 

12 

10 


Store II 

40 

20 

15 

15 


Store III 

25 

18 

10 

12 


Store I 

25 

12 

8 

6 


Store II 

32 

10 

10 

12 


Store III 

22 

15 

8 

10 


-StJiH ji (,*rO l }jtiJy^vcL -J c// 5 * 

-£_ li-^ lTJjf (JmO'U.I .12 


ja ? tjfjMxitjjj 


£ s <_* 

k-c- 2.00pm 

20 30 


2.00pm 


30 



25 


40 


40 


35 


50 
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(Multiplication of Matrices) T*# 4.6 

5 4 2 3 -f{f} 

_ f 7 s/7 5 j)\ ? 10 »-*v^LkS-^lT 

-^^Af? 40 y^iir ^ 3 x 10 + 2 x 5 = 40 J%^UL>U 
65 /t> < 4 x 10 + 5 x 5 = 65 J% 

^LV (?) (?) ^ 


1 (4 J) (s) 


3 x 10 + 2 x 5 

4 x 10 + 5 x 5 


40 

65 


) 


? 4 ? 8 l jttj^>4/a^t 6 

- S^J/i \&'Cj ! ’tJ\f& l A*l) l Jyi 4x8 + 5x4 = ?52vil3x8 + 2x4=?32 

clV (?) (?) fat, 


to o 


3x8 + 2x4 
4x8 + 5x4 


-(£) 




i^l j)/* 

4k t 3 2 


(?)^ 

10 8 


t* 


(?) 

3x10 + 2x5 3 X 8 + 2 X 4 

4x10 + 5x5 4 X 8 + 5 X 4 


40 32 
65 52 


/ 3 2 \ / iO 8 \ 

U 5 ) { 5 4 ) 

Ok<L y)t<L-/>» Ij2iSu» \S)<k-f\£- c/La /Jfrifsjl 

zLki&k. ij^/^iL—iS'/tki c 

~£—4iJ'fj\>CL~\2L~‘‘ , ' 3 ^~ (/ Jk r'Ai^* tyk- fj kb-Ab/^ 1 — 

AB Pit B= ~ 9 n ) j,\ A= ( g “ * 

AB = ( 


A 


2 -1 

3 4 


3 -9 
5 7 




g tie x 


2(3) + (- 1)5 
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AB 1 B A :2 J*/ 

^2 - lj^3 - 9 j = ^2(3) + (- 1)5 2(— 9) + (- l)7j 

AB }[S B >jl tJsiJjSMiSA '■ S Jy 

/2 - 1\ (3 - 9\ (2(3) + (- 1)5 2(— 9) + (- 1)7\ 

U 4/ \5 7/ \ 3(3) + 4(5) j 

B S A : 4 Mf 

(2 -1W3 -9\/2(3) + (-l)5 2(-9) + (-l)7\ 

\3 4/ \5 7/ ^ 3(3)+ 4(5) 3(-9) + 4(7)j 

AB : 5 >/ 



4.12 JO 

-guy t 


(i) A 


JSS 


2x5 


B 


5X4 


(ii) ^ 




X3 


5 


4X3 


■■j 

B A i-4 (i) 

.^C^UL/^/ AB 
-<£- 2x4 AB 

\^*s IV (JjA'ZlBvib IjJiSu’J A *_J -<£_ 4x3^lT B <1 x 3 A^-L/b (ii) 

AB 
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4.13 JO 


3 2\ / x 

4 5 


3x + 2y 
4x + 5y 


K 8 )^ 

C!)W 

(, 8 3 ) 


3x + 2y = 8 
3x + 2y — 8 = 0 


2 

5 


x 

2 -8 

5 -13 

X 

-26 + 40 '-32 + 39 15 -8 

* = 2, y=l j/ 


vi> 4x + 5^3 = 1 

4x + 5y — 13 = 0. 


3 

4 

y 


1 


■X _ y _ 1 

14 7 7 


4.14 JO 


A 2 - (a + $A = (*c - ad)I 2 Jtj&t 4 = ( J J ) vi< A “( ° c d ) ft 

A 2 = A X A 


_/a \ / a _ /a 

\c J\c dj \ a , 

(a + rf)A = (a + rf) ^ ^ ^ 


+ be ab + M j 

ac + erf be + d 2 


• dr 

(i) 


a + ad ab + bd 
ac + cd ad + J 2 




( 2 ) 


A — (a + cf)A — 


a + be ab + bd 
,ac + cd be + d 2 
be — ad 
0 be 


a + ad ab + bd 

2 

ac + cd ad + d 


-J-^do ?) 


A — (a + cOA = (be — ad)I 2 Jt> 


(Properties of Matrix Multiplication) is*Ur^jL^ItC4.7 

-<£j\j£dt **/’[$[/}£ 

‘AB = AC (iii) j»\ B l A/c^v^ AB=0 (ii) C/v>fl*) AB * BA (i) 

B = C JAf&U&'&ct A jtj*' 
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B*cf AB=AC (iii) j»\ D j»\ A X^>. < AD = 0 (ii) AB*BA (i) 

- <£l LvZl ^ f'f 

(0 

AB=BA bjj» BA vj! AB f\j)\Jl\jf}£)) 3 j>\ A f\ 

8 — 7 \ 415 J - 


Y BA vil AB JsiB = 


9-3 2 

6 -1 -5 


|vil A = I -2 4 

0 3 / 




-[Jtihok* BA vil AB 2x3 B 3x2 A f}£ ' f 


8 -7 \ 

£/Af' AB = | -2 4 


9-3 2 

6 -1 -5 


0 3 

I 72-42 -24 + 7 

-18 + 24 6-4 

\ 0+18 0-3 

—(S;f -D(-i'*) 


-4-20 


\ 1 30 

-17 51 \ 

= 6 

2 -24 

/ \ 18 

-3 -15 / 

69 \ 


61 

AB*BA 


- <c_ (ji?Ji U tiff (i if f) 

tiff: 6/f^fX <3 ^!<^~ > vji/‘i_Ti^y\f’i 




(Matrix multiplication is always associative) (ii) 

-(AB)C = A(BC) <c_ f‘<z- C vj< A,B [jf/tf&f 

(Matrix multiplication is distributive over addition) 'r'fifff: (iii) 

-A (B+C) = AB + AC (i)<c_ C vil A,B urtytfi/ 

-OsiC\> <(A+B)C = AC + BC (ii) 

A(B+Q-AB+AC/^^-(_J j j ■ A = (^ I ) ■ l ! j /i ‘ 

*—d fo) 

^ *»*<»-(-! iitia-c; £) 


133 


Matrices 















AB + AC -[J [ 4 ) ( \ y) + (-l 


3 2 W 1 1 
4 -5 3 


■( 

■( 


-6+12 

15+14 

2 + 24 

-5 + 28 

6 29 Ul 

' —7 9 \ 

26 23 / ! 

r 21 ii ) 

-1 38\ 


5 34/ 

A (B+C) 


+ 


3-10 


3 + 6 


- 1-20 -1 + 12 


(2) 


A (B+C) = AB + AC Jit 

(Existence of Multiplicative Identity) : (iv) 

♦ i i ** V 

I S/t&Mfj) n AI = IA = A n 

4.17 JO 

I \M AI = IA = A A = [l _l) ft 


-"-(i -i)(i ?)-( 


±r 


1 + 0 

0 + 3 

9 + 0 

0-6 

1 + 0 

3 + 0 

0 + 9 

0-6 


1 3 

9 -6 

1 3 
9 -6 


= A 

= A 


:J* 


W AI = IA = A. 

(Existence of multiplicative Inverse) (v) 

if <AB = BA = I fyilfift B {//<&/jCtt n ^ftfjit^if/tti/fy) n < A f 
-qJcyf/jfc- A -1 A \f)Cf B %_ n fjrfift-i/Xi&Jt' I f 


-btutfjtsiGfyAf (ll) (i) 

tt B t-iff'd? A M A t-iff'd? B f (ii) 
(jtfijf) jjbjJfi ^jxt'jt)*tiff'd/’tiifetj/f (iii) 


4 . 

| J 3 j Jit (^ 2 ) f<f^ 


4.18 JO 
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/ 3 5 \ / 2 -5 \/6-5 -15 + 15 

ll 2^-1 3 / \ 2 — 2 -5 + 6 







( 6-5 10 — 10 \ /1 0\ 

\-3 + 3 -5 + 6 j-\0 \)~ 


(Reversal law for Transpose of Matrices ) (v0 

(AB) t = B t A t AB B jiS A A 


(AB) t = B t A t S'L^yi B = (1 3 -6 ) jh 


1—2 ) 


1—2 

-6 

12 \ 

4 

(1 3 -6) = 

4 

12 

- 24 

5) 

\ 5 

15 

-30/ 


A = 


1-2 

4 

5/ 


4.i9 je* 

A 



(ABf = 


1—2 4 5 

-6 12 15 

12 -24 -30 

I 1 \ 

B T A T 3 (-2 4 5 )_ 
\-6 

1-2 4 5 

= -6 12 15 

12 - 24 - 30 


( 1 ) 


( 2 ) 


(AB) T = B T A T ' J)\ 


43 & 


-^cWnlf .1 

(i) AB, A= [i e ]„ 2 (ii) PQ, ito P= [PjjJj,,. Q= [9^ 

(iii) UN, M= [m^,N= [n^ (hr) AS, «= [U.2’^ I s A 


J 4x3 

-<2x2 


® < 2 -»{l) 

..... 1 2 9-3 

(m) 4 -1 0 


4 2 
-6 7 
\—2 1 


(ii) ( 

(iv) | 


3 -2 
5 1 


4 1 
2 7 


-3 


1(2 -7) 
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1 

2 

3 


50 

40 

60 


60 

70 

40 


30 

20 

10 


uMu&> i \S}£jHo%- ZL£-d—f/i\£<*j JOcT<Jf n 


(1 

2\ 

/ x 

0\ 

u 

3 j 

u 

y) 


x 0 
9 0 


. y yjl x A 


J)U^S y J>\ x 2 x AX = C f\ji\ A = ( 7 r ) > ^ = / * 




A 2 -4A + 512 = 0 J'Z-./ijyi A = ^ ^ 3 )/ 

V^U-^^l^BA^lAB^ = °) ,jl ^ = (4 q)/ 

(AB)C=A(BC)^>A A = (”J 2 3 )’ 5 = f 1 ) ^ C = ( 2 X )/ 


(AB) t = B t A t B 


2 -1 

-1 1 


j»\ 


■(H) >! 


(* !) 


1 0 


(A+B) 2 * A 2 + 2AB + B 2 


-2 -3 
-1 6 


B = ( 3 2 I J)] A 


' 1 -4 
-2 3 

3 3 


.6 


.8 


b = (_ 3 1 5) A = (7 3) -io 


= (o). .11 


.12 


AC + BCvjICA+B^J 5 c = [\ 6) V,lfi = (o 9)^ A = (y 6 )’^ 13 

(A+B)C = AC + BC C/A/V/ 
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4.4 

-$-d r }t6/JAd r }*hj;\ (B) (A) 

jaS&sjti (D) (Q 

i-Jjf A= [ay] mx/i -2 

(A) m < n (B) m > n (C) m = 1 (D) m = « 


/3x + 7 5 \_/l ^-2\. 

r*ftu&0 y ^ * 2x [ y + i 2-3xJ l 8 8 J ^ 


(A) -2,7 


(B) — 3 ’ 7 


(C) -W 

/-I 


(D) 2,-7 


(A) (0 0 0 ) 
(C) ( - 14 ) 

(A) 5 


A+BJW B = I 2 I j»\ A = (l -2 3 

1-3, /o 

(B) 0 I 

\0 / 

(D) 


(A) 1 


(A) 3X3 


(A) 2X1 


(A) 


.3 


.4 


.5 


(B) 6 (C) 2 (D) 3 

-<L-cJ.6 x'/k ( x 8 )= 4 (i 2 )^ 6 

(B) 2 (C) i (D) 4 

^ BA4 x3 fjrfBJstjsit- 3 A <//</ -7 

(B) 4X4 (C) 4X3 (D) t^A 

Ay Ax(J 2 ) = ^ 1 2 ) -/l- 8 

(B) 2x2 (C) 1x2 (D) 3x2 

4^B^BA = IvjI AB = I B Vil k/\ .9 

(B) (C) S/tjf'd?* A (D) -A 

y j»*x7x lKyW^) ^ 10 


(A) 2,0 


(B) 0,2 


(C) 0,-2 


(D) 1 , 1 
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-<£_ B A + B = 0 vjI A = (_3 4 ) ^ -11 


(A) 


1 -2 
-3 4 


(B) 


(A) 


16 4 
36 9 


(B) 


-1 2 
3 -4 


8 -4 
12 -6 


(C) 


-1 -2 
-3 -4 


<!) 


(C) 


A 2 M A = 

l 

-4 2 \ 


-6 3 


(D) 


4 — 2 \ 
6 -3 j 

f 4 “ 2 

6-3 


/ . 


12 


B j»\ A-^u p x q ‘ r t?stS B ji\ m x n {.^jY) i-tfsiS A .13 


(A) m = p 


(A) 8 


(B) « = q 


(B) 4 


(C)«=/> 


(D) m = p, n = q 



(C) 2 


(D) 11 


(A) 1 + a 2 + be = 0 
(C) 1 - a 2 - be = 0 


^ <£- A 2 =I A = 

(B) 1 - a 2 + be = 0 
2 


c -a 




.15 


(A) 


1 2 
3 4 


(B) 


2 3 

3 4 


(D) 1 + a - be = 0 

A= ‘J!k A= ag = i +j J)\ A = \a ij] m*nf\ .16 

(O 1 2 ~' 4 5 


4 5 




-1 0 \fa b 
c d 


d Jit a,b, c ( 0 1 ) ( 

(A) -1,0,0,-1 (B) 1,0, 0,1 (C)-1,010 



1 0 


0 -1 
(D) 1, 0 , 0,0 
7 2 


.17 


- f B^A + B=( 2 - 4 ^' A = (l 3 ^ - 18 


(A) 


1 0 
0 1 


(B) 


6 2 
3 -1 


(C) 


-8 -2 
1 -7 


8 2 
-1 7 


(5 x 1 ) 


(A) 7 


(B) —7 


(C) 


(D) 0 


(D)( 

2 

-1 ) = ( 20 ) f s >19 

3 




(A) (ABY =A t B t (B) (AB 2 )= A 1 B l (C) (AB) T = BA (D) (AB Y = B 1 A 


a t 


t n r 


tT 


/ 0th Std. Mathematics 





m: 


A = [aij] mx/i §g 
A = [aij] mxn §g 




x n US n Jitjf m 

m = 1 fc-dfr^^yJit A = [ay] mx« £g 

n = 1 f\£- dff~J IBJ^t A - [aij] mx« $g 

m = n fz-J^/t^/jCt A = [ay] m*n Jg 

i ^ j Jlft ay = 0 fq-iffChjCt 
k) i = j < ay = k jit i * j ay = 0 fe-ijfzjftjCt 

i ■£ j 4? ay = 0 vil i = j Jl£ ay = 1 A= [ay] mx« §g 

tr jg 

-(J- 9 L-" 1 & ( »* JJ^jiJi U* B yj< A B Jit A ij~"/£)i §g 

-t£i J J -)<£-4Ji\$»\s‘ B jit A ft < A+B = B+A $-q-Ji&&£i/s£ 3€ 

-Ul C Jit A,B ft (A+B) + C = A+ (B+C) (f-Z-fl/tjfif/t jg 
Xmxp sj)tiAnS/t^/ e f*\r\ijnpjt n xp^(B jfijit st m x n^j) C A<J}<ft 3€ 

AB + BA if-^O&itp’^sSuftyjsl’fte jg 
-OxttiUfteUAif < (AB) C = A (BC) (f-t- ft/^fSS/t §g 
(AB) T = B T .A T jit (A T ) T = A, (A+B) T = A T + B T $g 
AB = BA = 1 fjjjf'6?£-<-. B Jit A 3g 
"■._ -* B = 0 l A = 0 J'{jfjjjiy i ? AB = 0 f y J 


<!yi-<L\*(\f 

JTj^n gjj&fcd y I ^ U 2003 jLijfifWjn 

J t f\ '&if\Jt*ji U d ^ t/d^iJi tstit£yS-J I.f \Sf j frite - (£y*IijTlUf (J~ 
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COORDINATE GEOMETRY 

No human investigation can be called real science if it cannot be 
demonstrated mathematically - Leonardo de Vinci 

5.1 

(jlJ , U?<^LS' l -‘r- fc*lf 

i— f\j£ JjlI j JL^Pi f) I \yt,\jjIt^zc. .)J, (j/# f/jf 

(Rene Descartes) l—jCsiZ-jiJb 

w iP*< uXl 'Cl—J Cs) {jt lj*lj 

1637 (La Geometry) 

ifdi jfifi ^ o t-* J i f (Xi/1 

£ i-ff* 

J d^^M i_ (Pierre De lemat) 

LfcJ> 1692-/ 

(Gottfield wilhelm Von Lebinitz)3>'</ (JO ClblfV 

(ordinate) c/-^ 1 (abscissa) 

-UyOv \^C 

‘ b/ljjjf <^5 2_.y^ (j) U Zl ^\'jfjZ 

l£c—jI £)Uvj<£ 1 t 
A’ Ji I (J It* 4 /' U 

: JziUI^>^5.2 

• • 

-^C/yJ^lcb 

/B ^ Aj*tXl/jJ-Ut/v B J>\ A)fj/ 
jt» JilrVdTl C£* 1—yt l—yt 30 A J> ^ 



uJvl? “ 

>UI*W 

l^l> % 



(1601-1665) 

l/V 


J^lT( 3>o , t^- , 17 £■— ' 

(Jj U ^ 

CL- \t—‘%.CL-t— , /.£- j>i^ijL- 

- /=>l^ A^ 1 

J^_ (j/f 
X >jtdP[5s /A 1636 

j4^‘ ‘j/*?? li” 
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AC_= PC _ AP _ \ 
PE BE PB 2 

AC _ 1 
PE 2 
. x _ J_ 
2 


-tf-fe 


1:2 B j »\ <P 

-£_J5L£f (x,y)iJlf’J-rJC&jJ’<£i(origin) *U>/ AJ$ 

4»(/y BD^P-c£2Lv D ;j< B vjl P 

A$f>J 

abpe j>\ apacJ* ^ ti^eo-x 


vc* 

«6P^ 

‘ I 


» y 


60-x 




■>x 


60 km 


Fig. 5.1 


60-x 

2x = 60 — x 


k/V ( x = 20. 




PC _ 1 
BF 2 

y - i 

2 


30 -y 

&A/ 1 2y = 30 — y => y = 10. 

.^p(20,10)fGE*6tfcJ UiV 

l:m<—f\f&sjJM/ AB <p(x,y) J^V^y^L/ , L^i»®'--*^- , B(x 2 ,y 2 )v.»IA(xi, y\)ifjt) 


AP _ / 
PB m 


AF = CD = OD - OC = x - Xj 
PG = DE = OE-OD = x 2 -x 
PF = PD — FD = y — y i 
Milken BG = BE - GE = y 2 ~ y 

APGB vil AAFP Ultf 
PF 


B(x 2 ,y 2 ) 


AF 

FG 


BG 


AF 

PB 


J_ 

m 



>x 


Fig. 5.2 


,/fe 

r * 


AF 

PG 


±_ 

m 




PF 


J_ 

m 


x — x. 


i_ _ J_ 

m 


x 2 -x 


mx - mXj = lx 2 ~ lx 
lx + mx = lx 2 + mx j 


lx 2 + mXj 


BG 

y_zh -i 


y^-y 


m 


l + m 


my - my i = ly 2 - ly 
ly + my = ly 2 + my { 

. ^2 + ^1 


y = 


l + m 
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l:m /&Cl&J—bl—D*/' B(jc 2,yi) ^*A (xj,yj) Pj$ 

' lx 2 + mx l ly 2 + my l \ 


/lx, 

u 


-) 


+ m ’ l + m 


4 


(Results) 


PJJ/ tV , fC S j£c-Vcf /: m w^'lf jjyj P / j5iy^AByl^£/l^2-lii-lt/B(JC2, i y2) A (xj,yj) S$)f\ (i) 

cT* -f- f **2~"**i 

4 V / — m ’ l — m / 

-f-tffi 1 : 1 w-'U(Wf M / AB MjS'd’llf ABjl (ii) 

m=l j»\ 1=1 c£l/U 

(^S >A ±Zl). m^j^/ab 



(centroid)(iii) 

BEjfjXut C(x 3 , y 3 ) j >\ B(x 2 ,yi) * Afao'j) (vertices) oTuZl A ABC SJj} 

A ABC <CF vilAD 

-ijl2—yt (concurrent) 

-<z- G (x,y) '//&%* AABC >fj) 

(fi^5) f k±M) D^BCU 

£ AD iS&*& 

2:1 ^>(3^1 



(* 2+3) 


G(x,y) = G 


+ !(*,) 2 


(>2 + ^) 


+ !ft) 


2+1 ’ 2+1 

= G (i±i±5., A±i±i) 
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A(3,0) 


M(x, y) 
Fig. 5.4 


B(-l,4) 


5.1 Ji> 

(-1,4) j>\ (3,0)i& 

(x2,y2) J)l (xj.yi) '■ d* 

/x t +x n y, + y„ \ 

M(x, y) =My 2 2 , 2 2 j 

l/ (-1,4) j)I (3,0)J,C& ••• 


M(x,y)= M( 


3-1 0+4 
2 ’ 2 


) = Af(l,2). 


5.2 Jt> 

2:3 w-'lf (8,10) vjl (3, 5) 

B(8,10) j>I A(3, 5) »fj) ■' 

2 : 3 ^IriWl/ AB 1> P fx, yj 
_ U<£l 


A(3,5) P (x,y ) 

Fig. 5.5 


B(8,10) 


/lx.+mx, ly„ + my , 

P(*,y) = P M- L ,^i-— 

v ^ \ Z + m l + m 

l = 2, m = 3 ^ = 3,yj = 5, x 2 = 8 ,y 2 = 10 

5.3 Jl> 

P(-2, 3) 2^£,l£2_i;i_li/ B(4, -9) J>\ A(-3, 5)1,13 

,(^r B(4, -9) vjl A(-3, 5)1^^-J (/ 

Z:m AB Ji> ‘P(-2, 3) >J[f) 

o^LUZl^ 


1 


m 


A(-3,5) P (-2,3) 

(t) Fi 9 5 6 


B(4,-9) 


' lx.+mx. ly. + my. \ 

pH- L > —— =^-2.3) 

l + m l + m ) v ' 


x x =- 3,^ = 5,x 2 = 4,y 2 =- 9. lV 
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(!) _ ( <(4) + w(- 3) <-9)+m(5) \ 

\ l + m l + m ) K ' 

4/ — 3m _ _2 
l + m 

=> 61= m 

J_= 1 

m 6 

l:m= 1:6 $ 

1:6 P Jyj/AB <V 



j)\;1 — fyil'/ovjif-x (ii) 

V ^ ? x / 


l:rn *ffi\fc)ijj!\/ifib\lB<J2S~Ctf\ (ii) 
-tfyij? l:m >-^lf(iii) 


4(4, -1) 

1 

4(4,-1) 


4(4,-1) 


5.4 

(-2,-3) j>\ (4, -l) 

* • -Jt B(-2, -3) vjl A(4, S)SJ? ■ J 

? Q B(-2,-3) 

Is'id? B(a, b) /jI A(jc, y) >J'J e ) 
AP = PQ = QB / ABi? 

JvjCI jt^iS 1:2 / AB < P Jrfuk 
jicVl/ 2:1 / AB <Q J$ ^ 

/ l(-2)+ 2(4) 1 (— 3) + 2( — 1) \ 

\ 1 + 2 ’ 1 + 2 ) 


P B(-2,-3) 

Fig. 5.8 


1 


Fig. 5.9 


Q B(-2,-3) 


Q(a,b ) 


/ 2(-2)+ 1(4) 2(-3)+l(-l) \ 
u \ 2 + 1 ’ 2 + 1 ) 

0(0,-}) = f ( 2 .-f) 

P JS'j^K'AQ J»\ Q jS'dl^ PB 
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A(4,-6) 



5.5 JO 

-J1 C(5,2) Jit B(3, -2) A(4, -6) \JtjLJ > -if^'J'/\SM'4±£'Jg 

Gft j>) y 3 ) jil(x 2 , yj, fa, y } ) : J 

G(,, y) fai±i±iA±i±i). 

fa, ^ = (5,2), (x 2 , yj = (3, -2), fa, ^ = (4, -6), (Jl^ 

(5,2) vjI (3, -2) ,(4,-6) •'• 


C(x, y )=G( 3 

= G(4, - 2). 


4+3+5 -6-2+2 


) 


5.6 JO 


P (P, 4) Jit (8,2) , (6,1) ,(7,3) 

-t£ D(p, 4) Jit C(8, 2) , B (6, 1) , A(7, 3) d?tjLlmt[$jt?ifj} ' J 

-Uji2—\f{JcL-<L-./iiJZtJv>i])'i'4 BD SiJ&J^iti' AC }> 


_(«+£..i±A) , V 

, ( 6 +P 5\ = /15 5_\ 

l 2 ’ 2/ U’2i 



6+ l = I! y,L f&l'/u*** x 
2 2 

p = 9 


5.7 JO 


C B(0, 6) A(4, 0) ft 

-<£_ (equidistant) ^UU^.c^Jr'U^ZlAOAB <C O yil ^ 

M#lf AB = c( i ^-,-^-) = C(2,3) : J 

-■f- Vfa - x,) 2 + Cv, — ;y 2 ) 2 . Q fa,^ J)l P fa^/MtfXtfZLlff* 

Xjjfajfc' C(2, 3) Jit 0(0,0) 

OC= ^(2-Of +(3 — 0) 2 =Vl3. 
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>15C (2,3) J»i A (4,0) 
ac= V(2-4) 2 +(3-o) 2 = y4 + 9 = yTT 

>l> C(2, 3) JS I B(0, 6) 

BC = y (2 — O) 2 +(3 - 6) 2 = yr+9 = yi3 

OC = AC = BC 

< C J&i “ 

C OAB ^Is/ITAJ* 

^ 5.1 1 

(0,4) J»l (0,0) (ii) (-5, 3) J» I (1, -1) (i) 

- Ul L ti'd+fc .2 




(10, - 2) />! (-7,4) * (3, -5) (ii) (12, -16) j>\ (2, 7) * (1, 3) (i) 

(-6, 4) f/toS)jZ\ .3 

I(8, 5) j»\ (-7, 6) (1, 3) .4 

D (- 2,4) vjIC (2, 7) <B (5, 3) <A (1,0) .5 


j 3:2 (-6,2) >jl (3,4) .6 

1 : 6 ^If(4, -9) j»\ (-3, 5) .7 

&p>/6 AP=^AB , P ABi> <B (-6,4) vjI A (- 6, -5) i tia/Jj} .8 

p >f l rf 

B (- 7, 4) vil A (2, - 2) .9 

B (0, 6) j)\ A (- 4, 0) .10 

V <£_x (1,-7) -/il (6,4) .11 

y (2, 3) vj! (- 5,1) .12 

(- 5, 3) v;l (0,4) * (1, - 1) J\jL±&\f .13 
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5.3 

-A/f- lr If Uj^X lT j-r* £ jj* &A/X# jS (Ji* l* J^ 7 

? l£2£ AHvj,XL/ yj^^ 1 



Fig. 5.13 


ABC )/j) 

-L# C (x 3 , w) B (x 2 , y 2 )‘ A (*!, 

jft? < CF j»\ BE f AD Jt iattiJ x 
EF = x 3 — x 2 - j )I E)F = x 2 ~x^ , ED = ^ — x 2 , c -£j y 
Jjt ABC ±& = ABEF d? 

+ jjf ADFC d? 

BEFC d? 


= ±-(BE + AD)ED + ±(AD + CF)DF - ±(BE + CF)EF 

= j(y 2 +^ x *, - *2) + + y*x x 3 - ^ - y (^+^ - *) 

j{\y 2 ~ V 2 + Vl - Vl + Vl " Vl + V 3 " V 3 - V 2 + V 2 " V 3 + V 3 } 

Jj* LABC :. = 2'{* 1 (y 2 — V + X 2(y 2 — ^i) + ^(^1 — )’ 2 )}-sq-units. 

^X&’AABC <y(J^^/lvZl ABC <±J^ C (^3,^3) jsi B (x 2 ,y 2 ) < A(xi,ji) A 

= iw^-V+V^^ + V^-V} uW6/ 


- UMr 

2{V2-V3 + V3-Vi + Vi-V 2 } L 

j{^y 2 +x 2 y 2 + v> - (v+v 2 +v 3 )} 


-<£_fc*lf>7iiil^ t Li il L J 

C (x 2 ,y 2 ) j>\ B (x 2 ,y 2 ) ‘ A(^i,7i) tL ABC dJ 2 * 


1 

2 





e-djlMuijW&SS-xLJkC Jj 


-<^\f\f A \£^d&£' / c*-jy Lsfx/x 3 yi vil x 2 ^ 3 «*i>i JjX 
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j'& x \yi vjI x 2 y 2 , x 2 y\ 

-^ 5 *<A l{ (X ^ +X 2 y 3 + Vl } ~ ( Vl + V + V 3 )} *"¥ 


hM 


(i) 

^ A ABC = y {(^^ 2 +x 2 y 3 + x 3 y t ) - (x 2 y { + * 3 ;y 2 + x { y 3 )J _,fj (iii) 


5.4 

- U * 1 C (£^l>(/‘ «-£•» c£ l 

C (X3,^3) >i< B (x 2 ,y 2 ) < A(xi,yi) AlS^ « j£j»li)l^y<M 

->? ^ by /<» 

C (X3 }< y3) vjI B fe,}^) ‘ A(xi,,yi) J»l i>\jij'>f\j} 

ABC 

y{(V2 + V3 + Vl)-(Vl + V2 +5C 1^3)} = 0 ^ 

=> V2 + V 3 + V = V + V2 + V 3 

(Converse) J^y. i^i/UL# 2^yCs <^ 
-<JxV(* C j»\ B r A LtiJtfjiU/'/L^. 0 jjf A ABC U# 

5.5 

-C $ D (x 4 ,74) j>\ C (x 3 , yi) < B (x 2 , y 2 ) < A(x h 7O Jh<£ ABCD 

ABCD = Jj* A ABC+jjf A ABC 

= ^{( V + V 4 + Vl) " ( V + V 2 + V 4 )> 

+ y{<V 3 + V 4 + V 2 > " (V2 + V 3 + V 4 )> 

jjf ABCD •’• 

‘IK V 2 + V 3 + V 4 + Vl) " (Vl + V 2 + V 3 + V 4 )> 

(L) 

j{( x i ~ * 3 X y 2 -y)- ( x 2 - \X yi ~ ^} 0 W 6 / 

- <£_ t* If yi U is Ta*< C^ut* U i) L y*u>c^j Iffi I Jj/r^Zl J 


4 
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D (x 4 , y 4 ) j»\ C (x 3 , y^) < B (x 2 ,yi) f A fa, JV 
- \J Z — f^s \>j \& 


x. 


*iv= jr X 2^ _ ,+ ■ /V 3\,.v"" 4 x _ ,n 


,r x i 


—/J'V (expression) i/I 


J 

[ y 

B(-3,4) 

• A(l,2) 

/7 


*C(-5,-6) 

Fig. 5.15 


2 {(^^2 + V 3 + V 4 + Vl) “ (Vl + V 2 + Vs + V 4 )}’ 


5.8 JO 


<(1, 2) /lv£cA^H£fe*0 

-t£ (- 5, - 6) ul (- 3, 4) 

-c£ C (- 5, - 6) >il B (- 3,4) c A (1, 2) jWi^ 
J^ABCd^O 

= y{<V, + *, y,+ Vi> - ( Vi + V 2 + V 3 )} 

- Y« 4+ 18-10)-(-6-20-6)} jjl^=3- . ,,-5,^1 

2 2.-'' 4 .X -6.' 2 

= -±-{12 + 32} = 22. UU'tfd/ 

5.9 JO 

a C (a, - 9) j>\ B (-4,1) < A(6,7) /l^/bl/fUj^/ 68 A/ 

ABC d *0 : J" 


1 


{(6 + 36 +7 a) - (- 28 + a - 54)}= 68 


djlr'l i 



7 >^"*1, 


( 42 + 7a) - (a - 82) = 136 
6 a = 12 :. a = 2 

5.10 JO 

C (6, - 3) j»\ B (4, 0) * A (2, 3) 

^ABCAO : J* 

- 1 r/A ia^ion /nxn nl f 

2 x4 x 6 
3- 0 ■' -*- 3 '' 3 


= y{(0- 12 + 18) -(12 + 0-6)} 


= 1 ( 6 - 6 } = 0 . 
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5.11 j£* 

1*2-* 2-fj?(x,y) JSLtf/1^l^lii-it/ (0, b ) vj l (a, 0) Al&/l 

a,b^0. jZj* ^ + m b = 1 ts/ 
-Ut&f 1 (0, b) vil (a, 0) < (x,.y) A&'jljC : J* 
/HX IJki^2— C> 

==> ab-bx-ay= 0 


bx + ay = ab 

s *£T 

./4_ rfi?cL- ab i-^lf jyii 

jc y 

a,b^0 \J2\J 9 ' a + b 


1 I a Njr Ov* a: w al 

2 lO-^ v Oj 


i/Jl^l 


D(2,3) 5.12 Jl> 

i^J^U.Llii.^ (2, 3) Vil (3, - 2) c (- 3, - 5) c (- 4, - 2) 1GD 

K 1 '■& 

l/lvXW 

•UT D(2, 3) Vil C(3, - 2)< B(- 3, - 5) <A(- 4, - 2) 



B(—3,— 5) 


ABCD lT^U 


= ^-{(20 + 6 + 9- 4) -(6- 15-4-12 )} 


= y{31 + 25} = 28 UW&/ 


-4V - 3 XjT 3 S/ 2 \*-4 
-r - 5 •' —2 V 3 •' -2 

>J[) 1^1 


s ^ 7 


ivGjLvVvir^^Liii-^A^tt^ -1 

(- 5, - 1) vil (3, - 5) < (5,2) (ii) (0, 2) vil (3, 0) < (0, 0) (i) 

(-1, - 6) vil (4, 5) <(-4,-5) (iii) 




c/Tiv 

(i) (0,0) < (4, a) < (6, 4) 

(ii) (a, a ) < (4, 5) < (6, - 1) 

(iii) (a,-3 )< (3, a) <(-1,5) 


4-AJ^uxlft6/) 

17 

9 

12 
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(- 2,2) ./>< (- 6, - 2) < (- 2, - 2) (ii) (-2, 1 )vj< (1,2)* (4, 3) (i) 

(- 3,4) vjI (6, - 2) < (- 3/2,3) (iii) 

k .4 

(9, k) vjl (3, - 4) < (2, - 5) (ii) (4, 5) j%\ (2,1) * (k, - 1) (i) 

(4, - 1) j>\ (2, 3) < (k, k) (iii) 

U2tJj U .5 

(1,2) j»\ (4, - 1) * (- 5, - 6) < (- 3,4) (ii) (3, 7) js I (4, 2). (7,4)<(6, 9) (i) 

(- 4, - 2) vjI (5, - 5) < (0, 7)«(- 4, 5) (iii) 

y + -|- = 1 (0, £) vjI (a, b ) c (A, 0) AC$b£/I .6 

0 vjl h 

(0, 3)vjI (2,1) < (0, - 1) .7 

-J <L-)j>I bL~ J dj) ~\Jl 


y 

a 


o 


/ 


/ 


/ 

_ L 

Fig, 5.17 


*>x 


^ !L; 5.6 

(Angle of inclination)^ 5.6.1 

(X/4 1 l x 




- MH 

a, e Bi^uir / ^ 

0° <0 <180° (i) 

e=90° iso 0 l e = o° GO 

v/ x jZ7b)l <£-A x tjfcdM) (iii) 

-<£ 180° Vtffrd&W 0° fyj'frJwSt-tif.&<=- 


d 

K 5.6.2 

j./ _. 

(gradient) l (slope) dlk*f tan 0 JW 0 -A^lkV»0Y / 

0° <0 <180° e#90° ijf. y ••• m = tan 0 

n /jbii 
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-4- 0 x L dtk* j/ x 6y^L/’ (0 

tan 90° v L y (ii) 

- W^9i^ wJ^* Vi/lfyt 2-f>S* L cTJ lt^ C> 

-^iTc^jh^ ® (iii) 



Uk^^aM&j^'4 5.6.3 

- 4 - 0 Utiz'z’Vti'iS'U! B (x 2 ,}> 2 ) A(xi, 7 i) J>&jjJ// l fir'&fifif) 

0° <0 <180° 0 ^ 90° uk 
<£_t*yC/^ C j£/ x < AB >)J'd > )u\& 

d^ l ^ t>v ( 

m = tan 0 . 




AF =Z)F = OF — OD = x 2 — x^ 


BF = BE — EF = BE — AD = y 2 — y { jj\ 


DC A = /FAB = 0 


m 


z Ax 1 f\ e^. A ABF 

. ( 2 ) 

y 2 -?i -^bf2) j/ 


tm ^ = ^ = hzA 

AF x 2 — x { 


X 2-*l 


d^i?6b<Lil>/ (x 2 ,y 2 ) j* (^i, yi) Art m = ~~ 

_ ^,0 + 90°j1<y x x # x 2 jZj* 


X — X 
*2 1 


?i - y» 

X l~ X 2 


ilijt y 2 -y 1 dstuujfx 

\Jv^ m = — - - = 


X 2~ X 1 
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+*< 


5.6.4 



m 2 vi< mi 02 J>t 0i *r h J>t h -ti^lfvti 5 * 

02 0i L/h.£ilv^.(^l ‘ t h h 


tan 0, = tan 0„ 


m ,= m 2 


5.6.5 

B (x2,y2) J)i A (xi,^i) Jtl 2 vi 1 1\ )f\j} 

-t£ m 2 Vi< mi^lt^C^^X^ 

C (* 3 ,^) 1 ^/ 

<*t*/.r?V ra ,= ^ 

e** 4 A' rn=hlh. 



2 x, — x^ 

3 2 


J? ABC *ilyWl?A^ 

AB 2 = AC 2 + BC 2 

( x 2 - x if+(y 2 -yif = ( x 3 - x if + (y 3 -y) 2 + ( x 3 - x 2 f + (y 3 -y 2 f 


=* ( X 2 ~ *3 + *3 ~ *1 f + (>2 " >3 + ?3 " >1 f 

= (x 3 ~ xj 1 + (y 3 - yrf + (x 3 - x 2 f +(y 3 - y 2 f 

=> [x 2 - x 3 ) 2 + (* 3 -x^J + 2 (x 2 - x 2 ) (x 3 - x { ) + (y 2 - yj 2 + (y 3 - y { ) 2 + 2{y- y 3 ) (y 3 - yj 

= ( x 3~ x if +(^ -ytf + (x 3 -x 2 f +(y 3 -y 2 f 

=> 2(* 2 — * 3 )(* 3 - x ,) + 2 ( 3*2 “ ^ 3 ) 0 ' 3 _ >’ i )= 0 

-> (y 2 -y i )(y3-y]>= -(*2-* 3 x* 3 -*i) 



=» m, m„ = - 1 i m= —— 

12 1 m 2 

mj m 2 = - 1 ypyiij})^ vJ— lj(i£v m 2 vjf mi 

-C mi m 2 = - 1 y u I 
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U/J 


mim 2 = - 1 /v^Cb/ y j)b/ x |^V 

y x S\j£ 


5.13 JO 


-<e4f '? 


V3 

0° < 0<18O°, 0^90°. iA/* m = tan 0 uUC^ 6 ^ 

0 = 30° 


. - . tan 0 = 1 


V3 


,£jf\.i 


<£_ m 


5.14 JO 

45° J 

= tan 0 0 


m = tan 45 


m = 1. 


5.15 JO 


t>dlj<Lv./4- (- 1, 4) v;l (3, - 2) AO* 

t>‘ijI j<Lv;4_ O^* (x 2 ,y 2 ) jsI (*i,;h) < m = ^ 2 : ^ 

ellfc'lff?’'(- 1,4) vil (3,-2) 


*2 -*! 


m = 4 + 2 _ _ 3_ 
-1-3 2' 


5.16 JO 


-l£A^ C (1,2) vjl B (4, - 1) < A (5, - 2) 

y — y 

-f- m = x -X (x 2 ,y 2 ) VJ» C*Ti,>-i) AO 


:J" 


AB A*«LIj<LU./ B(4,-1)vjIA(5,-2)c m 1 = = -1 

dik'G'BC A*<Lli<Lu/ C (1, 2) vj! B (4, - 1) <• m 2 = l±l=_i 

d&t BC = Ulk'f AB Ujf 
B j)\ 

-Ut&f C vj< B f A .-. 
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5.17 Jfr 

<4^^ (-3,2) j>t (3,3)<(4,0) 1) 

Ui£<Lj\)^s D (- 3,2) C (3,3) < B (4,0) < A (- 2, - 1) s/j) : </ 



A(-2,-l) 


CJlH'CD = 


- 0+1 -1 
4 + 2 6 


2-3 _ 1 


-3-3 6 


ip >3) AB = t/lfc'K' CD 

CD Jit AB . (l) 

ci^bc = firl = - 3 


-►x 


B(4,0) 


Fig. 5.21 


Uti^tAD = _^2 = ~ 3 




C/lfc'lf BC = AD 
Ljt&lr* AD vil BC ij# . (2) 

ABCD 2) vil 

** t 

ABCD •'• 

5.18 JO 

ul C (0,1) Jit B(-4, 5)‘A(1,2) uToZl A ABC 

UtOtiAJl ABC CF jit BE * AD i/j) : (/ 

ttllt'S'BC = = 

BC v AD &I2 vU% 



clips'AD = 1 


m^m 2 = -l 


AC = 4^4- = 1 


0-1 


c/iWbe = -l 




C/lt'tf'AB = 5 = -j- 

-4-1 5 

C/l^^CF = J- 


v BE J. AC 

v CF1AB 
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5.3 


0 (iii) VT(ii) 1 (i) 

.2 

90° (iii) 60° (ii) 30° (i) 

.3 

(3 + V374)^l(l+V37 2) (iii) 2, - 4) (ii) (7, 2 )vj! (3,-2) (i) 

V&i-j'fc-V&CJj .4 

(- a, - b) j>\ (a, b) (iii) (0,0) js\ (3, V3) (ii) (2, 3) vjI (1,2) (i) 

—(8,0) j>\ (0, - 4) -5 

X < AB fa ABCD 6/ .6 

C/lfc'*' AC (iii) BC (ii) AB (i) 

BC jiisf^dLk'f AB-<z-{jjlr'<£J x < BC fa ABC .7 

(- 5, - 5) jst (- 2, - 3) < (4,1) (ii) (4, - 5) j>! (3, - 1) < (2,3) (i) 

(1, 5) vjI (-2, 6)' (4,4) (iii) 

-i- + |- = l jl)l<^U>f^(0,6+l)vil(l,2)«(a,l)ll»/ .9 
D (- 2,1) j>\ C (0, 5) jsWfrsL. it/ B (a , 5) ;jlA (- 2, 3) .10 

D (5,6) j)I C (- 1, - 2) B(4,2)vilA(0,5) iti .11 

V^iT * 

N j»\ M AC 7jl AB f\\Jt C (8, - 5) « B (- 2,4) < A (1, 8) \J\jC A ABC .12 

-Uldl'P BC J)\ MN MNJUtf 

(-4, 1)vj! (2, - 9) < (6,7) . 13 

_ jyfIfc^ ^C (4, 5) j) I B (-4, - 5) f A(- 5, 7) cAcf Av45C .14 
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**?// (- 1, - 3) j>\ (- 4, - 3) < (- 2,2)< (1,2) cJ It* .15 

D (- 1,1) j»\ C (6,4) * B (5, - 1)«A (- 2, - 4) i.16 

L> 5.6.6 

£ px + qy + r = 0 i£*bl^(£ss/}Jg£jZ y j)l x (variables) L t-£l/ 

y j£ x ijbl—y Lk>~ <£_ fb z 5 Jj # y v.jb# x 

-&1L 

ij}&j)lJ?U (iii) klijj/' (it) i? J*l (i) 


i 


y = * 


y-o 


-►x 


L >fj) kt$ (i) 

+ 

tfytkrtfWySiiti&lLjf x < L L l&i’j/ jc|/< L w? 

(a) Jt-yr' 

-iVjeJhLCi x j)I y = 0 Lf(x,}>) J&jjyij/ x < L A 

-£-\rJlfatfS/J x < y = 0 

y = 0 x .'. 

♦ 

-tf-hfffii-Ci L t)\kCjJ X (b) 

x < L {?- 

y = -k I V '-$*&y L f (x, y) J^V 1 

Fig. 5.23 

—rf (Real number) x vjbf (constant) ^j\j* 

y = £ x :. 

x < L Jyz k < 0 Aj)l&tysl£jJ x< L J i>hyi k> 0 yi/sT^-P 

•*— *f ♦ 

-tfyijf x {f‘ L jbt k = 0 A 

-e-1t&fjA L Jtfjju* (U) 

* •• 

y < LI c-jf y L w? 
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(a) 

y j)\ x = 0 iyij' L (jc, y) JS&jjlj'tytjf y < L J*l 

y<x = 0 &A/ 1 
x = 0 k£*bl -"(jv/ y •'• 

(b) A>jy* 

y s)Syiii>lj}^s)li£^j/ y < L f\ 
-£-C&yi)jtiS?*i}/ y x L < (x, y) J wLirLj 

L ^ ^ c x = c ,y .'. 

b£j/ y < L c > 0 A 
iZlv/ y t L pjt c < 0 f\ 
tyijf y i—$/* L JW c = 0 f\ 

Fig. 5.24 L Sif\j) (iii) 

'L' J\s £-L >?|^* 0 t 


^ II lu 


o 




-+• x 


m= AZA 

X —X 
2 1 


diK L 

m = tan 0 (i) 

(x 2 , y 2 ) ^ (xi, .yi) L \J?f\ (ii) 

m=0 3yi$\ L *J/ > Ji^/ > f\ (iii) 


L 

* P(x, y) 


Q(x P y,) 


- JlU-^itjbjjjbb U 4 iS^^yy L i-J 

UtJPJjA) (b) ut it* (a) 

U^J^iS (d) \*fi JPiS-s^’dty? (c) 

(slope - point form) J^cCp* - dttt (a) 
-£~£ L JwAjTl Q (xi, yi) m L 

-j P (x,y) jA/jhJtl wlJ^. Q y L jv'Oy^ 

y-^i 

m = - L o m(x -x,) = y - y, 

X-X V V 1 

kS<bU 4 Ji/l cKfoyC^- (xi,_yi) m 

-*-LL (x,y) uPfty L * f- y - >> = m(x - *,) . (1) 


Fig. 5.25 
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- 1 J-cfiiZ—U | 

yj)bj£ x£-Je?>{f'{C obi^ifcz/jJ^. jt y j>\ x^jZ* (0 

i * * t y * 

L Ji> y j*\ x-^_lr>fy 

-<£-JltlCbi^{f L |^i> k&bl^lJjl 
x < \j)&j£ y iSj&i-tis L kS/bU* (ii) 

'm' (i 

(Two - point form) J 5 ^(b) 



JxzCt-) (x2,yi) vi ( (xi,7i) J>l2<wAy L J 
- L L L 

(0 

. ,, y 2 - y, 

i^l »* =^3^ 

X 2 X 1 


fi (x 2 , y 2 ) 


Fig. 5.26 




*2#*! <<jl£ 


y-y t _ *-*; 


. ( 2 ) 


> 2~>1 * 2 "*. 


"2 "1 >2 " >1 


- -j^^jj— 

(x 2 ,y 2 ) 2—&iS (xi, y{) J&i^ ZLd — /{i^&bl^iS L 

(Slope - intercept form) - d&f (c) 

-<£_ 'c' s£**y L vjI < m 

£-&by L (0, c) y 'c' J?£ 

s2-fj\fi*\J\sL (xi, yi) = (0 , c) / J 
y — c = m(x — 0) : 

=> ^ = wx +c (x,j>) ^L/y L . 

y = mx+c Jt> 

Coordinate geometry 


/ 


L 


jf 


/ 


/ 

'(o,c) 


O 

Fig. 5.27 
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\ 

\ 

\ 
\ 


B(0,b) 


\ 


\ 


A(a,0) 


O 


\ 

Fig. 5.28 


(Intercepts form) /** (d) 

-tjtZ-bi b js\ a t-s^l £**/*/£; j/ y Jib/ x < L &if\j) 

B (0, b ) fj/ y jjttZ-dJ'tjfs A (a, 0) /j/ x .'. 

d&f AB; m = — ^ 

b . . [\) ^ 

y — 0 = -—(x-a) ‘ 

a 

=> ay = —bx + ab 

*" x bx + ay = ab 

- + -£- = 1 <z-tab 
a b ‘ » i 

Util'S #6 sP* y J)i 'a' sP^x :. 

-<~j + | = 1 . (4) 


- -fjM —| 

-<£_ y = m (x-d) d x m (Ji(i) 

<L m ^ 0 jjI x)-£-Jjj£^- (origin) ?U-'v#* y = mx fTi> (ii) 

/ j)\ ( &bl^^l/; 2—j^bi^ (iii) 

(x, y) (7<£l L jtj/'iS px + qy + r = 0 / (4) jsI (3) < (2) < (l) &bi^jC^ (iv) 

^t\r\fdPf\etf^b>/(Si-q-C£\f\Aj\ g sj2L£. 

5.19 Jt> 

-\Jyi2—j'fcL- (3,-4) (co-ordinate axes) ^b/>bl^if 

y j)b/ x k-cv^l 1-j'fc^ (3, -4) £\Jt» L' jjI L }J[f) 

]' L' 

-C- -4 )j$ y K^UTl/j '£. L .k> 

JC=3 -<£_y = -4 cbl^S LJJIjLjl 

) 

_<£_ 3 jjf x L' 

(3 . 4) ^ l -<^x = 3c^(/ L' idlj$ 

Fig. 5.29 
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5.20 Jtf* 




m = tan 0 
= tan 45° = 1 

C= y 


■f 




y = mx + c 
? = *+-§- 


y= 


.’. 5x — 5y + 2 — 0 


5.21 Jl> 


1 (-2, 3) L>* 


:</ 


<2-1^ LJ 


(^i »>]) = (“ 2 > 3 ) m = y 

y = m(x — x^ ‘ff£$ ~ d^k* 

-► y-3 = |(* + 2) 
x - 3y +11 = o tTf^V 

5.22 j£* 

L>‘iJlji_v;4, (2,-4) vjl (- 1,1) iti 
-l£ B (x 2 , y 2 ) A (xi, y{) J>tit£2-»ff/ f 
-<z-x 2 = 2 ,y 2 =-4 j>\ x x =-l ,y { = 1 yjl^c 

y-y i _ *-*! 


y 2 -yi * 2 -*L 

y-i = x+l 

-4-1 2+1 

=> 3y — 3 = —5x — 5 
5x + 3y + 2 = 0 .A-liUvj^ 

5.23 JO 

Jr»)fiL-\sL.j&- A t/U-u? C (4, 5) J»\ B (- 2, 3) * A (2,1) t/b£ A^5Cj( 
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■A (2,1) 



- \ji Wl* ij i i L~ Zl tj U* ^ u'OF 1 c/^ if^ 

<£_ D Jtfj'jlf' BC ivtt 5 

BC , D (=2^ 


'^tA,^-)=D( 1,4) 


AD 


B(—2,3) D 

Fig. 5.30 


y- 1 = s- 2 
4-1 1-2 

y- 1 _ x -2 

C(4,5) 3 _ j 


(* 2 .y 2 ) = (1.4) vji Uj.yj) = (2,1) ••■ 
3x + y - 7= 0 ^ 

5.24 JO 

"4 ^ ‘ 2 " y x 

x a = \ • <£-(/!-’ : (J^ 

*f?V fc = |- 

A + Z = i . * | y - 2 


a 


2. 2 
3 4 

3x , 4y = . 
2 3 


9jc + Sy - 6 = 0 


5.25 Jt> 


5 (6,-2) i? b U* ifk> 

6 jjI a t-cv^l 7 jF ^j^ 2 * x 


.lA» 


a + *=5 

=> b = 5-a 


sbi^S\^ 


-+-J- = i 
a o 


x , y 


a 5 - a 
(5 - a)x + ay = 1 
a{5 - a) 

Ijfl (5^ a)x + ay = a(5 - a) 

(6,-2) * ‘£-l}yiJ*\?£Z- 
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(5-a)6 + a (-2) = a (5 - a) 

=> a 2 -13a + 30=0. 

(a-3)(a-10)=0 $ 

a = 3 i a = 10 

(I) => (5 — 3 )jc + 3_y = 3(5 — 3) 2* a = 3 A 

2x + 3y = 6 

(1) => (5 - 10 )x + lOy = 10(5- 10)JW a=10 A 
—k -5x+10y = -50 

(A x-2y-\Q = 0. 

x-2y-10 = 0jjl 2x + 3y = 6 tjf 

JA^_ 

(- 5, - 2) iJvJI(JvI !P<C ~^.2 

.3 

4 vil -3 (i) 

3 60°d^»> (ii) 

_<£_&/it'i-.jL/ 0 Jl£ tan 0 = Vi 3 £»t£jjsfjf y ?.b U* (Jl> .4 

(i) j> = x + 1 (ii) 5x = 3y (iii) 4x - 2_y + 1 = 0 (iv) 1 Ox + 15j> + 6 = 0 

b U* it j .6 

~ ' - <. 

(5, - 4) jit 2/3 tll^ (ii) (1, 2) vjI - 4 ^ (0 

^ 30° (3,1) vil (4,2) .7 

<£_ (Jv v^_ Jjk> .8 

(- 8,2) vj! (0, - 6) (ii) (3,6) vjl (- 2, 5) (i) 

vil Q (- 2, 5) (1,-3) c/ f >^^>'<J l/'vZ l A PQR .9 

t£R(-3,4) 
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(- 3,16) jsi (3, - 2) * (1,4) GO (9, 7) jst (7, 5)<(4,2) (i) 

-jtzCZ-) Z/J’U' 1 y js\ x s[JijflLb U*.11 

-| ,,l | (iii) f „l -} (n) 3 j,l 2 (i) 

.12 

(i) 5x + 3;y — 15 = 0 (ii) 2x — y + 16 = 0 (iii) 3x + 10;y + 4 = 0 

-<s_3:2^</ (3,4) -13 

9 jvy4^ (2,2) -14 

ijf (sign) lk/j* i£ U L^iA'U£\s*U b U*Jl?(j02_v ./A (5,-3) .15 

-C-'ifc.'tsit** y < sP**x (9, - 1) .16 

AB 2x (3,2) AB /Lz_fc/B ;)l A ^ .17 

5 y < x (22, - 6) £iJfJ* / \s*bl^d'& -18 

Xsfffr&Isl'Sj?'WUZU'I j »L ABCD (Rhombus) d? C (- 1,2) j»\ A (3, 6) A .19 

_jfy BD s> 

* 

<Lbi-\)>/ B (3, - 4) jit A (- 2,6) P v;< 3/2 t> # .20 

jiAfljf 2 : 3 <P 

C'ljUYUiff?'*L> 5.7 

ax + by + c = 0 

-*-q*0lp*0 fySlshStdtuiJ^S? c Jit b f a Jl£ 

dlk* t ax + by + c = 0 (0 

&lid+l£’k}{Jjlr*£ii} ax + by + c = 0 (ii) 

ax + by + c = 0 (iii) 

2/1& ^^\J^iiijbl — f/ h<-£} (iv) 

10th Std Mathematics 


164 




ax + by + c = 0 <n>it[f (0 

/^An *j\» & 


y= - fx- £, b + o 


(i) 


jil y = mx + c JA-fP 2 * 

- m= - £ U^k* 

<'<LL ax + by + c = 0 &bl^ •’• 


-f- - £ ^^y ^ 


t! ^y= _ 




j»\ m = 




WU Jy ^ “ w*y 

ax + fry + c ~ 0 (if) 


~£~ax + by + k = 0 £ £iJfi^J&iSk ?*{&£■ ax + by + c = 0 Wty 

&bl^Sax + by + c~0 (iii) 

bx-ay + k = 0 ££-i)pi>-j&S k b (JiP\£>>£ tf£ ax + by + c = 0 1$ 


cjti$*> T cS , ULfi a 2 x + b 2 y + c 2 = 0 j>\ aa + biy + Ci= 0 

^ = iJ/'j»hJ/'{jtZ-x&ij? (0 
fliflz + bib 2 = 0 (ii) 




£^l(iv) 

yi — fJ‘y£bls‘)jlj$ - tfyty i>Aj 

5.26 Jt> 

-MSi? 6x + 4y + $ = 0 j)l 3x + 2y-l2 = 0 (?"*>*/* 1)3 

. J? 

, , 2>» b^/D X o 

l^JplT3x + 2y-12 = 0 f r>* m, = - -^- 5-7 - = - 4 

6 x + 4y + 8 = 0 ^ m 2 = - | = - |- 

nil = m 2 .’. 
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5.27 JO 

2x—y + 5 = 0v.>fx + 2y+l=0 If 

x + 2y+l=0 ^ < mi = - ^5 * = -| 

C>e«2x-y+ 5=0 , m2 = - * = =1 = 2 

«*/* y “I 

mm = — -i- X 2= - 1 
12 ^ 


5.28 JO 

(2,5) x- 8y + 13 = 0 

x - 8y + k = 0 x - 8y + 13 = 0 • J* 

( 2 , 5 ) 

2 - 8(5) + k = 0 => * = 38 


x - 8y + 38 = 0 JisJ*' /. 

5.29 JO 

A Jb-Jt C (4,11) vil B (6, - 1) ‘ A (2,1) A^BC 

C>lK BC = il+J-=-6 ; ,/ 

4-6 u 

,^-^y BC < AD k>J% 
ttllfc'lf'AD = ^ 

*s,lfl^S AD .-. y - y, = m (* - *,) 



j,_l=l (jr _2) 


6y — 6 = x — 2 


:■ x - 6y + 4 = 0 


5.5 

.1 

(i) 3x + 4y — 6 = 0 (ii) y = lx+ 6 (iii) 4x = 5y + 3 

-(Jt&IP 3x + fy +2 = 0 j)lx + 2y+ 1 =0 .2 

-L#J^ 15x + 9y + 4 = 0 vi< 3x - 5y + 7 = 0 .3 

=.)JfJ*\2*£ iS a JiJtf(Jjlr* ax + 5 = 3 y jjI y!2 = x - p ^iJ**/* .4 


10th Std Mathematics 


166 










£<-/»> J& ay + 2x - 11 = 0 j>\ 5x - 2y - 9 = 0 (/a -5 

S P px + %y-l = 0 jA 8px+ (2- 3p) >>+1=0 .6 

6 'h' It-i/tfsJl/liV/ lx- 9y- 19 = 0 (S* (4,1) j»\ (h, 3) .7 

(1,-2) 3x-y +1 = 0 .8 

(1,-2) Jv>j)l yi\Jt>>st£- x-2y + 3 = 0 k>£ 0L-*.9 

(- 1,2) vil (3,4) .10 

1 5jc +_y-6 = 0 vjI 2x +_y- 3 = 0 .11 

(2,1) -/jl (1,2) 

vjl^J>;4,C/tf 3jc + 2y + 5 = 0 j »\ 5x - 6y = 1 V .12 

3jc-5^+11=0J^ 

2x+j>-4 = 0 x + 2y = 4 jA 3x-y + 9 = 0 .13 

x - 2^ + 3 = 0 vjI 

^1^61^1 B Jb -c£ C (- 1, 5) vjI B (3, 3)«A (2, - 4) JbL 1 A ^5C .14 

- b U* (jji> 

£j\s£dr»X&»2-j&- A -c£ C (8,10) Vjl B (8,4) < A (- 4,4) Jlv£ A ABC .15 

- b U* (fk? 

(co-ordinates) j ’j5£X&J£. c^Ajss 3x + 2y = 13 .16 

tfosbjtJyziSsbb 2x +y = S jA x + 2y = l .17 

-^»>l;(0,-2) J5?/ 

1^ x-2^ + 3 = 0^<2x-3>’ + 4 = 0 1^ (endpoints) USk>£,\& . 18 

(- 5, 8) vjI (3, - 2) iti 

Abl'S PQ J)^yJ y < P-^_yv/ x < QR PQ = PR WjU* A PQR .19 

PR -<£_ 2x - 3j> + 9 = 0 
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5.6 or 


(A) 6 

U£06/8 (d) 
(d) 


(A) 0° 

(B) 60* 

cJ.tS a 

(A) 1 

(b) 2 

(A)} 

(B) 3 

t 

(A) (-1,7) 

(B) (7,1) 

(A) (3,0) 

(B) (0,4) 

(A)-| 

(B) 1 

(A) x = 2 

(B)*=- 




(Q-3 


(D)- 


(3a, 56) j»! (a, - 6) .1 

(A) (-a,26) (B) (2a,46) (C)(2a,26) (D) -a,-36 

P 1 : 3 w-'lf B (- 3, 9) j»\ A (1, - 3) .2 

(A) (2,1) (B) (0,0) (C) (|, 2) (D) (1,-2) 

AB < P %-Cly P fj x B (14, - 3) jjI A (3,4) AB$/l .3 

(A) 4 : 3 (b) 3 : 4 (c) 2 : 3 (d) 4 : 1 

(10, - 1) J»\ (- 2, 12) 5) aTlv .4 

(A) (6,6) (B) (4,4) (C) (3,3) (D) 2,2 

x (3,2) jjl (x, 6)»(4, 6)<(l,2)fl .5 

(b) 2 (c) 1 (d) 3 

(0, 2) J) I (2, 0)<.6 

U^tf/4 (C) l)Ml&/2 (B) 1 (A) 

^/(T^ (1, 0) J»\ (0, 0) c (0,1) c (1,1) .7 

OW'6s 4 (c) (jUYl^/2 (B) 3 (A) 

CJ It'iJ jc .8 

(C) 45° (D) 90° 


(c) 3 (d) 4 

(4, 8) yjl (- 2, 6) .10 


(C) (1,7) (D) (-1,-7) 

^f/ jsjtij'l/J y < 4x + 3y-12 = 0 (iT'y .12 
(C)(3,4) (D) (0, — 4) 

7y-2*= ll .13 


(C) f 


(Qy=-7 


(D) -f 


(D) y = 2 
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(A) 2, 3 


(A) (-18, 12) 


y ji\ x L 2x-3^ + 6 = 0 ^£ .15 

(b) 3,2 (c) -3,2 (d) 3, -2 

(- 12, 8) (- 6,4) 'f/titftsJA .16 

(b) ( — 9, 6) ( c ) ( — 3, 2) (d) (0, 0) 

2x + 3y-7 = 0 \js .17 

(A) 2x + 3y = 0 (B) 3x-2y = 0 (C)y + 5 = 0 (D) y - 5 = 0 

L>\jb<Lv;4- (- 2, 5) y .18 

(B) x + 2 = 0 (C) y + 5 = 0 (D) y - 5 = 0 

j>iS a (a, a) vjl (4,6)«(2,5) .19 

(B) 4 (C) -4 (D) 8 

(1,2) > ‘ y = 2x + k ^VjJ .20 
(B) 4 (C) 5 (D) - 3 

-4 jjI 3 -21 

(A) 3* — y — 4 = 0 (B) 3 jc + y - 4 = 0 

(C) 3x — y + 4 = 0 (D) 3 jc + y + 4 = 0 

C/ltflSY x = ^4vjI y = 0 (?"}>* -22 
(A) (0, - 4) (B) (-4,0) (C) (0,4) (D) 4,0 

S k 2x + ky = 5 j)\ 3x + 6y + 7 = 0 -23 


(A) x - 2 = 0 

(A)-8 
(A) 0 


(A) 1 


(b) -1 


(c) 2 


(d) 




-f- V(x, — x 2 ) 2 + (y, — y 2 ) 2 >15 jk'vY Q (x 2 ,y 2 ) P (*i, yi) 

P JS&tibl —/: w B fe,}^) A (xi,yi) J>& 

^ (V^i + m ?i ) 

‘ V / + m ’ l + m / 

P /: m ./k*£/ll2jZ-bi_iJk/ B fa^yi) j>\ A (xi,yi) i>$ 

( bCj-noc i /y 2 -my \ 

‘ V l-m ’ l-m )' 


-M a 


: ,+* 2 y ,+ y . 


j (*2>^ 2 ) 2jl (X|,_Ki) 


Coordinate geometry 

















(* 3 .«) few)' <x,,yd • ^ 
^-Z*Oi-y.) = ^-{*, (y 2 - J-j) + ^2(y 3 - ) + *3 (^1 - ^2)} 

“ y{(V 2 + Vs + Vi) - (Vi + Vi + X I >’i)> 

&f- C (x 3 , }> 3 ) Vjl B (x 2 , y 2 ) ‘ A (*!,}>!) i&d? • 

t V 2 + V 3 + Vl = Vl + V 2 + V 3 (0 

dVz*{ AB = d^ BC l dtistf AC (ii) 
m = tan 0 ; 0 giVi-sk x ® 

dHfte&*5i' (x 2 , y 2 ) j>\ (x b y{) 0 

m = AzZL = AnA 

y _ V V _ y 

A^ A^ A1 A2 

, ^ Zetf y 

-yt b ± 0 jt L / > - ( m = — — - ^ — = —-f-, ax + by + c = 0 ® 

*e/'® y b 

mi m2 = -1 (Jr v? - 1 * 


c4jL> 



y = 0 

jf x 

1. 

x = 0 

j$ y 

2. 

y = k 

X 

3. 

x = k 

y 

4. 

ax+by+k = 0 

ax + by + c = 0 

5. 

bx-ay+k = 0 

ax + by + c = 0 

6. 

•JLsbd* 



y =mx 

i * 

1. 

y — mx + c 

c m dlk* 

2. 

y-y i = m(x-x x ) 

(x r y) JSjJ^jtl m dik* 

3. 

& ^ 

1 1 

>51 ^ 

11 

* 

1 1 

X * 

tibi-j/tz- (x2, y2 ) js* (. xi.yi ) 

4. 

*■ + 1=1 
a b 

‘ a s&x 

5. 
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GEOMETRY 


There is geometry in the humming of the strings y there is music 
in the spacing of spheres - Pythagoras 







i-JvlP 6.1 

(J l/^=_ I (j (axiom) >rV 

Irt ^ %sL^m 

t-if tij l C<a ^ jf.rjt.f.Jioo k./* c/^" 1 

V ** ** i 

c^<2_ bi_ Tf*£(j£(J>*j(Jjy*jjv ■C J ^‘t~ 

t£- o{?by ’> Cji b Ijs L 
uCljV-J L c^< ki'jlfc f'j'c-* JlL^ fc/bl 

*• / ( ♦* y (****4 

)f& ^ L" ifjZ'tSjP 1 6/ fo? J U * jZ 

yO^-^tT^O^ur ^ ^ ^ u ^ci 

c— (Thales) U^fjb [fij (jlV iJj[A 

t*ifUCj> 


J&'ltajV • 



l/J»l 

Cf.J 300) 

^ty 

y l^tjlJ^ t-^cT t*(J^ (/% v 

dtL.&Lfofe+.J? 

-^ifbljbA CiX 
fjj/iHijJti 

(alogrithm) 
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jtiU vjl ^£(£1* 6.2 



iffa '^L > ij> \s*f{j 1 & Ijj «jk_ fljftj Ij-teL-yO^ 

<(J^ECd*£ : <s_lA> 
</ ^fc>*iiJlr*Zl EC 
-tJ&fljsEf AC jA ; D f AB 

L V V 

AD = AE : ^IvG^-tr 
EE EC 

E>G 1 C4 vil jst EFLAB -iU-/ CD j»\ BE : 


6.1 


EF 6^^ DEE vjl ADE dJfr < EF LAB J% 
jAAADE) = V 2 x 9 >iy X l$ji = i/ 2 ad X EF J>\ 

JAa dbe) = y 2 x »>ir x £,&i = >/ 2 db x ef 
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(AADC) _ 2 ADXjEF _ AD 


(ADBE) L DBxEF DB 

(AADE) _ yXA£x£>G ^ A£ . 
Jj(ADCE) 1 -xECxDG EC 


( 1 ) 


( 2 ) 


DE j>\ BC BE »>!*(/< jTl A DCE jA A DBE / 

(ADBE) = Jj (A DCE) ( 3 ) 

DB ~ EC jA ‘ 

(Corollary) j£\f** 

E/ AC j>G D / AB jsbt&lftC BC<DE^\i>jt A ABC A 


(i) AB = AC (ii) AB 

w AD AE K ) DB 


AC 

EC 


A 

\2*yc 



a + b _ c + d ** _ _c_ ^ 

b ~ d ■ ** b d J ' 

- Jt Z£ (Componendo rule) Jr*l (6 Ji&j£ K>(/l 

db = ec ok 

AD AE 

. AD±DB_ = AE±EC 
AD AE 




(0 


1 + 


AD _ AE 
DB EC 

DB _ EC 
AE AE 

DB =1 . EC 
AD AE 




AD + DB = AE + EC 
AD AE 

AB _ AC 
AD AE 

(iO 

AB _ AC 
DB EC 

[/rfMjrwf 


SJo&L}j\ B J»\ P 4 * P 3 < P 2 * Pi MsJLjf ZXAY AXibt 

APi = P1P2 = P2P3 = P3P4 = P 4 B = 1 JgXl lAf/) 
j'bJ’U'bfo& C j>\ Q4 < Q3 t Q2 t Qi Lfy AY &U^AP 

AQi = Q1Q2 = Q2Q3 = Q3Q4 = Q 4 C = 2 UVMUSJ?) 
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AR _ 1 


F,F 
IV) ^ 


4 

Aa 


-Jit/ FC Jil P 1 Q 1 A 

AQx _ 2 _ 1 ; 
0iC 8 4 


vjf 


F,F 0i C 
-(^(ivIr^^/jjJ? FC vjl PiQi 

if- PiQi || FC (1) 

P 4 Q 4 7jl P 3 Q 3 * P 2 Q 2 CAf ( 

M“^-3 ^ ^ |BC (2) 

M = iB = j j,tp>0 ’ ,BC (3) 




(4) 


y/i^j y^fc/fc 55 * 



i/^\£ U i&>" l^i/i 

«• 

9 jy<^ c^iji [^ftjiV e ii}f£-£J^\S^(f'^f\Ai 

/ AC Vjl AF £,UUd£ A AFC « / 1?Jfl : 
/tvV< ‘ E j>\ D ^r/l 


AD _ AF 
DF EC 


( 1 ) 


DE | BC :qjdls# 

DF || BC&jA~jyiZ\$jl?<C BC< DEf ■ 

«• 

<£- DF II BC Jk 

i — 6 ♦ 

(2) ^ „f 


A 


AD _ AF 
DF FC 

AFL = AEi . AF±FC = AE + FC 
FC FC FC FC ‘ 


AC _ AC 


.*. FC = EC 


FC EC 
DE | BC ‘f lr* (Coincide) jf' E j>\ F 
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6.3 


(Angle bisector theorem) i 

(isjxOut^SiCiPH Jlji;iCjiX( 3 ^) 

£■ t I ♦ ♦ 

/; ((Jjv>*l) (i) 

^ ZD ZBACjt AABC : b 

d/bcz 

BD _ AB 



DC AC 

-±-£^EjBA&uf)\j3£jflsJ>J\f CE || DA 


tf&ik 


^,X 


t-btJ'bU^JL^C/P AC J»\ CE II DA J% 
(<i_jlJubl?) ZDAC =ZACE 

H ♦ 

(Z-iUtjJ^) ZBAD =ZAEC 
ZBAD=ZDAC< ^ ZD jljUlf' ZZ 
ZACE =ZAEC j»\ 

( L r?2-*J^£ / LL>i£J&<£jDVjji') -if-bfj'tr AE = AC A ACE LvV' 

CD || DZ * A BCE U 


BD _ DZ 
DC 

BD 


AE 

AB 


DC AC 


(AE = AC ) 


y 7 



(j^r- (ii) 

AZDC : 

ZD jlji; jj»4jir ABAC 
-^f/cJy D / DC jjX'Ivj 

BD_ = AB_ . ^ ^ ^ 

DC AC 

e/ AB CE II DZ : ^ 
AC j>\^ CE || DZ 
(tL-jlJjjp) ZECA =ZCAD 
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Geometry 















BP Ji\ CE II DA yi 
(A-AJJx?) ZCEA =ZDAP 
AD ZCAP 

ZCAD =ZDAP 

J* * 

ZCEA =ZECA 

AC=AE AECA cA/ 1 

EC || AD t ABDA 

bd - ba 


DC AE 

BD _ BA_ 
DC AC 


{AE = AC) 




6.4 J> 


£/ JJL^ b yac— k-A U l) dijXlfffif Jl 1?* < |A^‘iJb2_.y <±JZ 4 [f S J'\ 

-£-kyi-fU'^ J l) (juX lo > ->Z- 

CljjjXl) (i) c^r" 

AD £^<£J& AD < jt A ABC : b 

jA A/V If i/ 

BD_ = AB_ (n 
DC AC {} 

^ AD ABAC : ^bW 

t w i 

ZB AD =ZDAC : <£_b4-jl 

tkiy E / DZ »jfj\j3£$f CE || DZ t-xS-A'/c^ 'C 

fctf CD || ZD J% 

DD DZ 





DC ZD 


( 2 ) 


ZD _ ZD 


ZD ZC 


>yi 

ZD = ZC 

(AE=AC) ZACE=ZAEC AACE^I (V 
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AC CE j»\ AD 

ZDAC = ZACE ( L g2-jtiJsl'<L r slJjjpi}sjjC0 . 

BE CE ji\ AD ijPtfUr*# 

ZB AD = ZAEC (l nL.XiSil'J-.iVtfJ*') (5) 

fqJrxjXiJf'e- (5) vi! (4) * (3) 
ZB AD = ZDAC 



AD u*t jlilvfc' ZBAC 
Jx&ik&U# 

(tZ-tjZ'ZL £ c^L-aZ-) (Ji# (ii) 

si/jlv* AD & < jt A Z5C : ^t/li 

D v>j^./ Bci*£J'& 

ED _ AB 

DC ~ AC 


^ AD w>lY ZPZC : tf_CvG«:fr 

i t 

ZPAD = ZDAC ^tXss.ktf 

<Ly E / 5Z CE II DZ C : wi^ 7 

cJCj^Co^ < £-CE \\ DA Jz 

BD _ 2?Z 

DC ~ EA 


AB 

AE 


vj i 



.*. Z£ = zc 


A ACE 


(AE=AC) ZACE = ZAEC 

^ ZC err' CE J»\ AD LjP&lpJ% 
ZACE = ZDAC (z_ilvi3iy>*Ui£) 
eJcxJXd? ^ BA CE vi! AD IsPijAP# 

ZPAD = ZAEC (<L r sUtfJ') 

Vi! 

ZPAD = ZDAC 


ZD ZBAC V$ ZD J'tlf' ZPZC 
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Geometry 












Jfti* EC ht AE = 3.7 cm ^=\ J>1 DE II BC Ji A ABC 

DE || BC Ji A ABC ' ^ 




pr - AExDB 
EC ~ AD 

EC = 3/7 2 x3 =5.55 cm 

vil 5T || 07? /bA/l 5 ,PjTly p Q \>'J : &PQR 6.2 Jt> 

PT Is: PR = 5.6 cm f\ ^ = y 

ST II QR jt A PQR : J' 9 ' 

^ = ZZ1 (1) 

SQ TR K} 

TR = PR - PT= 5.6 - x \X$-t-PT=x sfj) 

PT= TR {sq) 4-tst <r_ 
x = (5.6 - x)(y) 

5x = 168 —3 x 
U? x= ^-=2.1 


PT = 2.1 cm (jr 


X^vV 1 E Jit D Vil ^5 A ABC 6 < J(> 

A ABC Ssf&.b ZADE = ZDEA jsi AD_ AE 
‘ DB EC 


Fig. 8.11 

^ DE II 5C * < f- 

AD _ AE 
DB EC 

**• 

ZADE= ZABC 

(1) 


ZDEA = ZBCA 

(2) 

t ** - ^ 

ZADE = ZDEA 

ZABC = ZBCA j>\ 

(3) 


AC = AB fadO 


AABCty 
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lF 




F J)\E‘D CA Ji I BC < AP A ABC 

EF || AB j)l DE || AC 

AB_ = AC_ SJ^ 
AD FC 

‘■if 

DE || AC Jt A ABC 

m = Jc (j^<X> a) 

EF || AB 

W = # <>-^) P) 


DD = AP 
AD FC 


m + AD = AF + FC ( 
AD FC 




AB _ AC 
AD FC' 


-£-&y D / BC&* < AD u*tZA Jt A ABC 6.5 Jl> 
DC M AC = 4.2 cm jjI AB = 5 cm < BD = 2.5 cm f\ 

c- AD ZA jt A ABC : & 


BD _ AB 
DC AC 






rj/o _ BDXAC 
AB 

DC = 2 - 5 X4.2 = 2,1 cm. 


p/ BC tJ'Aj&c- AE ZA < jt A ABC 6.6 Jf* 

CE ?yt BC = 12 cm j>\ AC = 6 cm < AP = 10 cm A 
t-tty E/ BC AE ZA JZ A ABC : J* 

CD = x cm *X//* 



DP _ AB 
CP AC 


12 + x 


x 


10 

6 


3(12+x) = 5x Thus, x=18. 
CE = 18 cm. 


Geometry 


179 






















ZBDA /jsi C/A/ 1 Q P AC jA AB D BC &L A ABC 6 ‘ 7 ^ 

Pg || PC Dg b>fc&' Z^DC vjI DP .>{ ^ 

DP S' ZBDA jt AABD : </ 

••• #= 4 £ 





PP BD ' w ""' 

Dg ZADC JH A ADC 

^ = DC < 2 ) 

PD = DC (^ D PC) 

(3) 

ap _ ^6 
PP gc 

4>pg||pc (t/^iO^t/^) 


I (2) => =AD 
* V “' gC BD 


6.1 Cf* 


- DP II PC XtfCA/ 1 ZC Vil ZP EjilDjt A ABC . 1 

AC AE = 8 cm jA BD = 9 cm < AD = 6 cm f\ (i) 
i.CE "to AE = 12 cm jA AB = 12 cm < AD = 8 cm f\ (ii) 

(/ x ?yt EC = 5x — 3 jA AE = 8x- 7 cm jA BD = 3x-l cm < AD = 4 x-3 cm f\ (iii) 


AB = 5 cm < AQ = 6 cm < AR = 4.5 cm < AP = 3 cm .2 

AD-£-AC= 10 cm jA 




-Jt F j»\ E y PR jA PQ CW <jt AAQR 

EF || QR UAj^SJj 

FR = 2.4 cm jA PF = 3.6 cm « EQ = 3 cm « PE = 3.9 cm (0 
RF = 9 cm jA PF = 8 cm < QE = 4.5 cm < PE = 4 cm (ii) 

f. 

-t- CE 11 DF jA AC\\BD Jt/l 
OC = 8 cm ( AB = 9cm< OA = 12 cm f\ 
FO ?jt EF = 4.5 cm jA 


.3 
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jtt ; P / AD uSuxtiftfAPlL AB CD AB JUj^q-tfi^jCt ABCD 

% = QC 2 / sc 

QH= 4 cm < AQ = 6 cm fc<L.BC || HK Jit PC || QK jtj# 
-iff) 9 ' PB j»\ AK fa KC = 18 cm < HP = 5 cm 


DF || AR jfl DE || AQ jtf £ 
-z-EF || QR /)/&£ 


DE || AB jtj# 
-z. DF || AC j>t 




_^_CV D / BC‘AD *j*t&sjjtlf ZA jt A ABC 
~i)AC hyi DC = 3 cm < AB = 5cm< BD = 2 cm ft (i) 
-iff)*' BClsi DC = 3 cm < AC = 6 cm ‘ AB = 5.6 cm ft (ii) 
.if^y x Jn DC = x - 1 Jit BD = x + 2 < AC = x - 2 < AB = x ft (iii) 

z. AD JU'tlf' ZA fjt A ABC f'SifSLS/.jLfj 

CD = 2.4 cm Jit BD = 1.6 cm < AC = 6cm< AB = 4 cm (0 
CD = 3 cm Jit BD = 1.5 cm < AC = 8 cm < AB = 6 cm (ii) 

z~ MP iij${ ZM jt A MNO St 
( MO = 6 cm < M7V= 10 cm fczSs P f NO afjtji?. 

i ¥ 

-sffy OP ik NO = 12 cm 



.5 


.6 


.7 


.8 


.9 


.10 


.11 


AB _ AD 


BC DC 


fsfss.b-tJtL'Stfc e/ AC ZD Jit ZB jt ABCD J^lrSt 


E/ BC Sjlji^biji^f ZA Jil^tts D/ BC ^JsttJijjClf ZA jt A ABC 

BD _ CD s f . 

BE CE ' 

ZDAC Jit ZBAC « AF jA AE ft.z. AB = AD ABCD 

- EF || BD fif^jJsiUs'l&ijXS 


.12 

.13 

.14 
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Geometry 



















(Similar triangles) & 6.3 

- c£ 6 & O^lfA Sl/J’U'i-* 6> d*jzs L? Sd 

wJCiy vA£1 J £*_<£_ (Jj-r i—a^L J JeJ ly^/f (jjf c£j L- 4 

Jj-r iSd^tf^LCsi^dtfiSj&c^- (negative) 

(Itf *—<& (size) 

t^^'i-jVLUyOviPiC'A ^ J^trifi/ 

(shadows) (JJL'jld 1 ‘/j-t?Ijf-** 

C~SJ* 

l/jU 4 l/ 9^1^* 2_ (Jj^f 

Zl <i_tfiy zSjr^* tfiui 

t-utf 1 - m* Z-xijsi'i-iij 

Sfr/e- * 

t — 

d*> t/* d$&SJ) 


(Thales of Miletus) 
dty (.f.J 546-624) 

J li^i^ & C> 

Uj/ 1 ^ t*lf /Zl iL- / 

$\£*sPi |^i_ 
iflj iftjjj’ I {j-f/uj^tfdd\f 
585 i-UyLUG-r'/uVb 



O 1 ^ 

-<z-k\vMi{ (image) Jl>yi_^jyjl<^ITUtogIV» J(Ag: <L ll^c}£-d ~> ♦♦♦ 
_<£_ (3>g(/J U?il jL>rJ j Uy-$^4_9 0Z_ lj Zl^cA/ j£jjt2z^j wT *♦* 
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\Jyi~ l&dJZ'v 

l (ii) 

** * **V * 

C^lfi/us Jl JMJiXj 




f\L\J*~& A DZF ;jl A ^5C 

(i) = ZZ), Z5 = ZE, ZC = ZF (l) 

(i\\ AB = BC = CA 
K ) DE EF FD ' 


F J)\ E< C J»\ <B< A U^OJk 

: jrA 

"z-J&L" ZA<C " ~ " e/I $-L A DEF £-J& A ABC A ABC ~ A DEF 


1 

| d&SM-U ’ 

1 

y^_ ySvsjJ’iJ *A DEF Ji\ i 
A CAB ~ A FDE jsI A BCA ~ A EFD c 

\ABC 

AS -Jt£j 

H 


6.3.1 

-c_ Jf^si 

cW**5l(Angle-Angle)AA (0 
~<L~ Ui>dJ2*tL -L dJ^^Ci (/!/) 

ijhtifiiZ—U 

U^d>^ y ‘d^4r > ^ <L ~0O^> } £-dA£*<L-d&^Qf\ 

-f-tlrl/ZfiJj'l AAA AA Ujl 

Js'lfetfifi+d* -£/*-£/* (side - side - side) SSS (ii) 



£/* - <g»\j - £/* (side - angle - side) SAS (in) 
^ ♦♦ ♦♦ / ♦• ♦♦ ♦♦ 
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Geometry 





















<f-d*d>L-'*^-U-*^/<^-6^ 1 (id*<d. d ( O&^-O ^ J (0 

<C 1biL \J}»£-)>?'}<L-If liijjj^Ciy})^,\J\<z-{J\ j£-* bJlz/l*f\ (ii) 

A DBA-A ABC (a) J l<£ 
ADAC-AABC (b) 
ADBA-ADAC(c) 



Fig.6.18 



B D C 
Fig.6.19 



ji^iStj U* 1 d I AM*(iii) 
- (j U J L c**A^ 0 /&j I (J^ 


;42? — FC _ C4 _ AD « ns~f * /T •> 

£!F FG GF EH ‘ ** ^ ~ A EFG Jl(J~ 

~ ji 2—snj) tj 1 1 \$jf<L- uiyj^ (iv) 


AB _ BC_ _ CA _ AB + PC + CA 
DE EF FD DE + EF + FD' 


3x AABC-ADEF ft 


6.8 J0* 


QR lx/*6 PR jiSyt/l PB of/" 3 AB f\-c- AB || QR jt A PQR 

z-fl PB <«£_/■"3 AB S<lAAj : (/ 
-<£_ AB || QR ji^yf 6 PR jit 
(t-sVifJ') ^-PAB = A.PQR jt APAB jjt A PQR 

(Jj'ltfa^AA) ••■ APAP ~ AP£P ^ ZP 

AB _ PS 
GP pp 
>^)n — ABxPR 
QR - PB~ 

. 3x6 



C/A/' QR = 9 cm 
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6.9 JO 

2.7 m JlAC( pyramid) 1.8 

210 m h2^i(y'<(3l^(^k_U'<£l 

: J r 

-l£ DE j»\ AB w/7 , L j \fitfd%st&\fsl6fljiti/J’/ 
BC 

jt ADEFjA A ABC 

AABC = ZDEF= 90° 

ZBCA = ZEFD 

(<£_ fctft/j U*v l/i- j Ox uijjsv/^LJCl) 
(J^ISWt> AA) 

=*A5 = X 1.8=140. 

-<£_ 140 m 

6.10 JO 

V # 4 V •* t V £ v ♦ ** ** *t 

1.5 m 0.4 m <z-,>'d^ise-<~J If 

(<£_ ^ 6 jt IT (5>ifc£. Ji (4*T 



:.AABC~ ADEF 

AB _ BC 
DE EF 
AB _ 210 
1.8 2.7 



Fig. 6.22 


A E 



Fig. 6.24 


jbfjljy JjLj-^ 1 £>£ Vj! >45 : ^ 

-<£_ C (Point of incidence) £/ A C> o£> ^>J[/} 

jt AEDCjA A ABC 
ZABC = ZEDC = 90° 

ZBCA = Z.DCE 

(^ 1 Zf&l'JlJfMut&v/'Jj) 

(ijt 

(Js’l f&fC& AA) A ABC ~ A EDC 

. ED= DC 
" AB BC 

ED= 4^-xA5 = -^-X 1.5 = 328.5 
BC 0.4 


.£-X 328.5 Juf^ljSt>1^ 

Geometry 
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6.11 Jfr 

42 mm JL^UI35 mm 

st** -£- 6 m 
EF j)i AB ifj/ : ^ 

<z- ij £tC>> ’C' S&ifj’} 

c "''- ~ ^ A FEC js I A ACS CH jA CG >/J) 

AB || FE S<z-/i\£^}l*-Ull\i>A<L 


■ 6 m 


I-42mm — 



Fig. 6.25 


Z BAC = Z.FEC lA a FEC j»\ A ACB 
Z-ECF = ZACB 

.-. AACB-AECF (Jr'lfeS-^if AA) 

AS CG 
EF CF 

ad — CG w rc_ 6x0.035 _ ^ 
AB ~CH XEF - 0.042 " 5 


<>y 


6.2 


(uzu&j<£ 



W^tshisJ*'\i£. 3 cm 1 ><i^tf'JJ’ 1.5 cm 1.8 m .2 

4 V X 

~<£-{ 5 ‘ j DOj/Z 0.6 irZl (lamp post) 120 cm .3 

4 Jk/Jl 3.6 m (6<^> 
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_/ jjis" .4 

♦ /— ** 4 *f '■? V * *f ** 

J'Le-jZ&s't}^ 50m 

ifCsltU'l/L^^c/JX 10 ^ifCCl^^Slfy ‘wltf' 

126 m j£ Z&Jrj't/ls-fJlA'i 
98m jA <£~ Ik/ (watercraft) jtJTjAjAi/l 

(^fvr^: »vL^0 ? l^tyCLjU’UlT^! /i l^yO^yjj^/L^ (jf ck“ 

< PP = 6 cm < /IP = 3 cm fcjt Q j>\ P /1C >b< /IP £,U»I jf A /1PC .5 

PC = 3 P(3 JjyCs<;l?jk 0P = 10 cm /j< ^40 = 5 cm 

vjl /ID = 5 cm D -tf/1C (^-PC = 6 cm j»\ AB = AC jZ A ABC .6 

PD \J$J» < A PCD ~ A /1CP CD = 4 cm 

vi< AB = 3AD 7L<£_ DE \\ BC fbJ’J'Ut D vjl E vs y , LA6^ /1C >jl AB JZ A ABC .7 

,/^M DBCE [f’j^x 72 cm 2 ^ A/1PC 

A PQP A PgP ~ A APC -t/f 9 cm j>\ 4 cm < 6 cm jAC£/il^cA-- ^4PC .8 

? <^1?0’UIc^- 5 P <:: ^ w Jj v *^ A PQR~< 1 ~ 35 cm (JUif 

'4-^r* U^S dL$* jjfi = \ J * DE II BC -9 
^ BCED 3/ Jj* AADD (i) 

Jl^a/ipc ^ AA5C 





-t-kfojl&SZlie cflzL J*9*/»yij£J&^\r Ji 0-<f- 

-j/^A ^4- ^ l?A 


.10 



<s-l/tusji/li/lJfyAgrltfLtf .11 

t 44 44 t ** 44 * ' 44 

EC = %\cm<AE = 16 cm jZ 
? PD (J/Vii/TJA 


Geometry 

















.12 


<L- J tij't jf jj 

~)Jfib / 'ijxk< l- A? ?yzxA/Z 1.5 
( als^k>$J?<(2 lifij ^ ) 

- )J{S‘X iP(Jj pf l£* (i) 
h ijxkiS^f (ii) 


6.6 -t> 


[Pythagoras theorem (Bandhayan theorem)] ( 

b^U^l Cf'L^UZl U^/££lPL_./^(/16/ ttfuHtftJi -JV^f 

ZA = 90° jt A ABC : cjfli 

AC 2 = AB 2 + BC 2 : ^ l*Xs<l? 
if AD± BC : 




ZB jt DBA ±&jA ABC £& 


A 


ZBAC = ZADB = 90° A 
■. AABC-ADBA Jr*l AA) 

Ji^eMwdiJZoi u? 

7 k f\ AB _ BC 
LAjn ~m ~ ~BA 

.-. AB 2 = DBX BC 

A ABC ~ A DAC. &}j\ 


tj$ BC_ = AC_ 

‘ AC DC 

.-. AC =BCX DC 


( 2 ) 


fi-bfJIrUrS'^/S/' Vil 

t V 

+ BC 

= BC(BD + DC) 


AB 2 + AC 2 = BD XBC + BC XDC 


= BC XBC — BC 

BC = AB + AC ijt&.teJteJZ' 
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---- 

^UjL U \/»)ji l<z_ J j 6 ijTL c{?>Wii-)U w<£l £<y / &>* 

_ tXr< biiuC^Ji-o^ 5 

>■ 


(statement) cJU 

</5^/CfU^ 

i; IfJ: ^ {jfk. Jx 6> U^ tfgKZl L_./.» 6/ if 


6.7 J> 


-<£_vTi>i; 

i/ValLfbM 

l^tJlj\Jl^M ^ £ ~^~ t*itv^Ty JS'i-^uJyWsyb^iIf <£_ C£/sylj«_X7j? f^V* '-^ 

-{J*Jj/sij/lriJ'jfajji -*l -(,/yjy^_/"jji-jriy l {J J'^y[J^ 1 )))) ‘\JXz^ft— /))\J0 

*• ^ ♦♦ ♦ ♦• / #♦ ^ ♦♦ ♦♦ ♦* #♦ / *• 



Fig. 6.27 Fig. 6.28 Fig.6.29 


P0 ^L>79l9yb^ 6.27 /U 

tfv&yb/ P0 j£^*VL^Ir/^ B j)i A l,ti>J&»f<-y\> PQ ^J*jt 6.27 /£ 

-^IrUl/" (secant) 

tf<j^/J$S^s/i>sb *f?iL>* PQ 'xJZ 6.29 /U 

A f PQ k>-<s_ 

- *-#/ I" 

f^ l. 699 ^ i}ti/ijf[/tfis'b ‘£— J/^y JiaOTl k_j/^>Cy biJ 

-t/< 4 ^ (point of contact) l/I/^j^l / 1 
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Geometry 

















y i U: (Jjr' U!/j 7 0 

I (/ !/</ j y by (point of contact) {jO'Jtti .1 

- b<z-j2fi> &s#<£^7b^^C£\f\^J\/Sl^s'^J$JJsi7 b .2 

__/b .3 

_<£_tbfy<i_bi_It//*/.(J^yb < (yi/^sYtJjyZ_//-"/_bjj/l .4 

-<z-k*ilj)l^t£. J/d <2-//"* '^slrbjA^sbsjJ*! .6 


(Tangent - chord theorem) £/*-(/(/ 


6.8-t> 


J'l/vi | y J y^U^f r (chord) 7>J7^ (</^yb) jV'&XL [ J\/f\ 
-^tyzijfl^SltL-iljJ—bZLijt (alternate segment) 

A5 7s JS \£^ < ST (/l/y A -t- 'O' /*/i/^yb : ^\f\is 
L# g vjI P ^Wb^U^/l Afl yj 

(i) ZflAr = ZB PA (ii) Z5AS = ZAQB. ■ f-lvG<l? 

-Jit/ C Vjl 5 -4^ vfC y&Mb : 

A 



Fig. 6.30 



hSAU 



/ABC = 90° 

^ 90° 4_ji;tlbi-c/®> , ->^ ) 


ZCAB + ZBCA = 90° 

^j^/jyjUjjb/.^jl/^IT AABC 

(1) 

ZCAT = 90° 



=> ZCAB + ZB AT — 90° 


(2) 

/CAB + ZBCA = ZCAB + Z5A7 7 

c- j> 1 


=> ZBCA = ZBAT 


(3) 
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i_,i UiSSzt? 
s- jA (6) 


/BCA - /-BPA AB 

/BAT = /BPA . iJJ (i). ^ (4) j»\ (3) 

/BPA + /AQB = 180° /-AjL^L 

=> /BAT + /AQB =180° ^ (5) 

yi /BAT +/BAS = 180° 

/BAT+ /AQB = /BAT+ /BAS 
/BAS = /AQB. I(ii). 

_ tx&i ^ ( 

'vJZs^&jrJALsiJ&dLritiJZ} 


6.9 J> 




P B 

qJrfstffjjL 1 J^JCl PA x PB to P &>JAs AB 

-Qt pb jst pa ClwLJ*- 

PB jA PA <k<L AB 1* J 


6.10 J> 



\J~ U ii-^5 L If $ijA I 1 b 

<l~/ a^J ^b&L-tz-Q y^tC- }> tjTl y 
-£-kynj> J^L b2 l cl. 


-<L- PA x PB = PC x PO 'O' 

PAxPB=PC* PD-£- 'O' S/tj^UiiZ-fd’s P CD jA AB jmjL .6.32 

6.12 JO 

J^-kA/i ’C AB jA^J t/Mb PQ s A j3}/j) 

i ** V i ** i *t 

/ABC /BAQ = 62° jA /BAC = 54° 
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Geometry 











Fig. 6.33 


tLjLAB jfUf-JL/iti PQsAj% '• if 
/BAQ = /ACB = 62°. (J^fci-JIS) 

Also, /BAC + /ACB + /.ABC = 180°. 

180° 

yi /ABC = 180° - (/BAC + /ACB) 

= 180°-(54°+ 62°) =64°. 



(i) PA. PB = PC. PD 


pB= PCPD 


PA 

x = 1X3 =6- 


S X C £/Vfi£-\)j 6 13 W ^ 



Fig. 6.35 

(ii) PC. PD = PA. PB 

(2+jc) 2 = 9X4 

x + 2 = 18,x=16. tjj> 


CD iJlS&sbs E PB js\ PA jVue- P ’O' j'/d'-J* 6,14 ^ 

A PCD Is: AP = 15 cm >o» * 

I^Jr'(jIf^ ^ 



:. CA = CE, DB = DE and PA = PB. 

:. >1^ A PCD = PC + CD + DP 

= PC+CE + ED + DP 
= PC + CA + DB + DP 
= PA + PB = 2 PA (PB = PA) 

J^ltf'PCD = 2x 15= 30cm. 


6.15 J$* 

< AB = 6 cm tj*J^J$ ABCD 

-JpiKJXT AD h CD = 7 cm jit BC = 6.5 cm 
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lTu>"lAay(]:> /zSult/j^/^j'gstv’b S js\ R < Q ‘ P k'&Ji/J’) : J* 

-ca&xij^uyy 

t-Jlt-j^C* AP = AS , BP = BQ , CR = CQ , DR = DS . 

AP + BP + CR + DR=AS+BQ+CQ + DS 
=> AB + CD=AD + BC. 

=> AD =AB + CD-BC = 6+7 -6.5 =6.5 
^£) = 6.5 cm. 

6.3 

B J»\ A -t-J'IS&Jtj TP JZfl .1 
-sffj* ZABT 3si ZATB = 43° j»\ ZBTP = 72° ft 

P ^IriivSIjL.CD jst AB .2 
PD ?jt PB = 2 cm <AP= 8 cm < CP = 4 cm ft (i) 
-)S(^ CD ?yi CP= PDc AB= 15 cm < AP= 12 cm ft (ii) 
-JtZ-ftfs P ^Ifijj/iiGCD Jit AB .3 
-iff)* CD lx PD = 3 cm < BP= 5 cm < AB = 4 cm fl(0 
-iJfJ^AB to CD = 2cm< CP = 6 cm < BP = 3 cm ft (ii) 
^f/cT> R jit Q ^l/ AC Jit AB afjtjijit^fu^/ P /BC A ABC rfbjft .4 

AQ = AR= fcOWf' A ABC) : fif&& 

c-£-)%£-tyi-£. i- <£.tSdl Z&jCti'iJ-kiiJ'tjit^-Sit 20 cm JfiXtjt^iitJit .6 

t ?** <? (V ** s' * ** 

?&£-.jL ^lPV(J>*40 cm e-f&i^t^ijrijit^tjfaLifiJjij 

Ji/^^trU^ D Jit C<B< A JtjSt/J ' O' J^IrjijjClJl ABCD I .7 

oa 2 + oc 2 =ob 2 +od 2 



6.4 ^ 


BC HJilt-iftfs E Jit D *<?/>[/AC Jit AB A ABC tfjtf .1 

/lU 


(A) 


AD 

DB 


(B) 


AD 

AB 


(C) 


DE 

BC 


(D) 


AD 

EC 
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DB = 2 cm < AD = 3 cm j)l D / AB Z DE || BC jt AABC .2 

AC fa AE = 2.7 cm 

(A) 6.5 cm (B) 4.5 cm (C) 3.5 cm (D) 5.5 cm 

PS fa RP = 4 cm < QR = 8cm< PQ = 6cm RS ZR jt A PQR .3 

(A) 2 cm (B) 4 cm (C) 3 cm (D) 6 cm 




ZBAD = fa ZC= 60° j,l ZB = 40°, f\jtJ* 

(A) 30° (B) 50° (C) 80° (D) 40° 


(A) 4-2 


.10 (C) 0 • 8 


(B) 3 • 2 
(D) 0 • 4 



(B) 


BC _ AB 


(C) 


AB _ BC 


(D) 


CA _ AB 


EF FD v ' DE EF v ' FD EF 
jJipA $i£&j 

(A) A ADB ~ A ABC (B) A ABD ~ A ABC 

(C) A BDC ~ AABC (D) AADB ~ ABDC 

(Jl/AlJjl%fa 40 m 8 m 12 m f\ 

(A) 40 m (B) 50 m (C) 75 m (D) 60 m 


.4 


fa ZB = ZE, ZC= ZFjt DEF j»\ ABC .6 


.7 


2 : 3 Jr^[££jj .9 

(A) 9:4 (B) 4:9 (C)2:3 (D) 3:2 

BC = 8.2 cm j»sfa 49 cm 2 j>\ 100 cm 2 DEF j»\ ABC .10 

EF= < fa 

(A) 5.47 cm (B) 5.74 cm (C) 6.47 cm (D) 6.74 cm 

/a fa 8 cm 18 cm jA 24 cm l&v .11 

M&df 

(A) 4 cm (B) 3 cm (C) 9 cm (D) 6 cm 
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SutzLo Aa< P CD Jil AB .12 

PD = <h CD = 4 jil AP=8 < AB = 5 
(A) 12 (B) 5 (C) 6 (D) 4 

< AB = 16 cm P CD ji! AB .13 

= AP fa AP > PB Jil PC = 6cm< PD = 8 cm 
(A) 8 cm (B)4cm (C)12cm (D)6cm 


07 , %_/'lO JuS PTJIA/^Ij^ P-c-jhS26‘ P O 'S/LijIsJA .14 

(A) 36 cm (B) 20 cm (C) 18 cm (D) 24 cm 

ZBPT = ‘ & ZPAB = 120° .15 

(A) 120° (B) 30° (C) 40° (D) 60°. 

PB jiI PA Jl /s>JljJ-li<££j V 'f/c- P .16 

APOA = fa 40° J^iljc^^/aJA 





(A) 70° (B) 80° (C) 50° (D) 60°. 

PB jil PA c-P J$ii^.jtJ$ .17 
PA = 8 cm /l^JI/Si CD y Q )i 
PC fa CQ = 3 cm jj! 

A) 11 cm (B) 5 cm (C) 24 cm (D) 38 cm 


CD= fa AD = 4 cm < BD = % cm/l,BD LAC jA AB = 90° Ul£^)ljl-J'S A ABC .18 
(A) 24 cm (B) 16 cm (C) 32 cm (D) 8 cm 


t/&jlljJ? J ti'dJ2 , <L- /a fa 3 cm 36 cm 2 ji! 16 cm 2 JLjIhjP^&i) .19 

(A) 6.5 cm (B) 6 cm (C) 4 cm (D) 4.5 cm 


AB lx DE= 10 cm /Lijt 24 cm Jil 36 cm A DEF jil A ABC .20 

(A) 12 cm (B) 20 cm (C) 15 cm (D) 18 cm 
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(TRIGONOMETRY) 


There is perhaps nothing which so occupies the middle position of 
mathematics as trigonometry - J.F. Herbart 

: V 7.1 

£.(d6^6/» 

-d/£d J i^iS'£4?*ijt*£i±JZ 4 ^ t dbij 6 \ J £- 

,(1561-1613)1^1*1^^11. 

L i/i (3^ if TjJ’U* i/^ cT ^ 1- yi 2. — f}i/*"i/\J)j0 

-£jd^tTyif v /%£iJ J l^i/liJy^ij¥/iJ'^\sj)l{jj&{£ojj[/‘iJ)j[£ 



JS ■■ 
JzSjjlULjrf 



(Trigonometric Identities) c*l7.2 

(&<£L &bi^ifl^if^l)/{J'l/£3j ifl^bi^J^- fJ^iX? 

obd’SjAdJls* 

fl/if b j>\ ajZiflj'o^<^i)'\/$?t~Cl (a + b) 2 = a 2 + lab + b 2 

-mPu* 

c- 1 Id* di^<J~*Su£ ) VtX>±JZifij^&bd*>JfidJ ! ’iSi 

(sin 9 + cos 6) 2 - (sin 0 - cos d) 2 = 4 sin 9 cos 9 


(f£- dd?* (^tJiSjjl (jA^lf if 
[jgj)l \f“£- (JLLj 
J l C- w'" L~ (Jj^l CL~ d^ 
i}tct/*ifcfiT\d-iy 
-Ll kfdi} 
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0 = 0° (sin 2 d+ cos 2 0) = 1 ^ 

(sin 45° + cos 45 0 ) 2 = ^=- + -j=}= 2 # 1 2* 0 = 45° / 


_ /[}*{?fj A'C^TjiJ^/cJ hi I <£-di Ik^tFlS {};/&£< j£/oPls t lJj)s/*c£( ri 

-US 

Jyij'bj? ijt ABC 

ab 2 +bc 2 = ac 2 



cos 2 0 + sin 2 0 = 1 . ( 2 ; 

-<£_£/* (2) jZ'bL^£Li/l<i£iJjL^ cos 2 90° + sin 2 90° = 1 jjI cos 2 0°+ sin 2 0° = 1 

0° < 0 < 90° Jlj}j\<LLo£(V6 0 
-<cJ 7ytJ / '\r*J?si —/j^r^AB 2 / &bL* 


AB 2 , BC 2 _ /AC' 


AB 
AB' 2 


■ + 


= 

A B‘ 'AB) 

BC'? _ (AC 


('.)AB # 0 


(^) + (^)=(^) =* 1 + tan 2 0 = secy. 


(3) 


0° <0 < 90° /bAfl 


(3) J'l? ZL<£u&f$lS 0 ( ^C^A 0=90° lA sec 0 ji\ tan 0 
ufyLJfC *.L BC 2 / cJiU* 


AB 

BC 2 

' AB' 2 


+s=(#r m^o 


BC 

BC \ 2 _ /AC' 2 


(w) + (w) = (w) 


(4) 


0° < 0 < 90° Jl,Jv\£-Lo*l(V\$ 0 <4) i/l? 'c/?£W Q = 0°jt cosec 0 vjl cot 0 
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(4) ^ (2) 



(i) sin 2 6 + cos 2 # = 1 sin 2 6=1 — cos 2 6 (or) cos 2 6=1— sin 2 6 

(ii) 1 + tan 2 # = sec 2 # sec 2 6- tan 2 # = 1 (or) tan 2 # = sec 2 # - 1 

(iii) 1 + cot 2 # = cosec 2 # cosec 2 # — cot 2 # = 1 (or) cot 2 # = cosec 2 # - 1 






If (j/Vi ,—fifths JU> 1^1 If 

( V * t 

^ y V ** 7 *** 

- c/ Ly^ iVUjjW LV^yjJl l* (iv) 

s' 

cosines! sine 2 ( v ) 

J^iyj'l.P.K sec 2 0 < cosec 2 0 < cot 2 0 < tan 2 0 (vi) 

sec 2 6 = 1 + tan 2 # J* 1 cosec 2 # = 1 + cot 2 #. 


sin# + cos# _ j 
cosec # sec # 


7.1 Jt> 
J'ls'JiJlzs.t 

'■ift 


sin# | cos# _ sin# | cos# 

cosec# sec# / 1 \ / 1 \ 

\ sin # / \ cos # / 




sin 2 # + cos 2 # = 1 
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J\ cos 4- = cosec 6 — cot # 
V 1 + cos# 


Solution 


Consider = /(I - cos#) x 

v It COS# V (1 + COS0) (1 — COS0) 


7.2 1 > 


Jii/j) ■■J' 


f(l — cos Of _ /(I - cos#) 2 


. / -| 2 2 /j 

Vl — cos a 
_ 1 — cos # _ 1 


sin 2 # 


( 1 - cos 2 # = sin 2 #) 


cos# 


sin # sin # sin # 

= cosec# - cot# . 

7.3 Jl> 

: J* 

[cosec(90° — #) — sin(90° — #)] [cosec# — sin#][tan# + cot#] 

= (sec # — cos #)( cosec # — sin #) 


[cosec(90° — #) — sin(90° — #)] [cosec# — sin#][tan# + cot#] = 1 


sin# cos#\ v cosec(90° - #) = sec# 
v sin(90° - #) = cos# 


cos# sin# 


/ 1 


-C 


e hme- M ){ 


sin 2 # + cos 2 # 


. cos # A sin # 

_ / 1 — cos 2 # V 1 — sin 2 # 

\ cos# A sin# 

_ / sin 2 # V cos 2 # V 1 \ _ 

\cos#A sin# Asin#cos#/ 


sin# cos# 

v_i_ ) 

Asin#cos#/ 


) 


tan#+ sec# - 1 _ 1 + sin# 
tan#—sec#+l cos# 


7.4 JO 


tan # + sec # 1 

tan # — sec # + 1 

tan # + sec # — (sec 2 # — tan 2 #) 

tan#-sec# 1 


SuSJPlJlv : J" 


( sec 2 # - tan 2 # = 1) 


(tan # + sec #) - (sec # + tan #)(sec # - tan #) 
tan # — sec # + 1 


(a — b 2 ) = {a + b)(a — b) 


(tan # + sec #) [1 - (sec # — tan #)] 
tan # — sec # + 1 


(tan#+ sec#)(tan#- sec#+ 1) 
tan # — sec # + 1 


= tan # + sec # 


sin# , 1 _ 1 + sin# 

cos# cos# cos# 
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= 1 + tan # + cot#. 


tan # . cot# 

1 — cot # 1 — tan # 


7.5 

if 


tan# . cot# suit; : J 9 

1 — cot0 + 1 — tan# 

1 1 
_ tan # . tan # _ tan # ■ tan # 

2 1 1 — tan# tan# -1 1-tan# 

tan # tan # 


_ tan 2 # ._1__ tan 2 # ,_1_ 

tan# — 1 tan#(l — tan#) tan# — 1 (—tan#)(tan#— 1) 


_ tan 2 # _1_ 

tan # — 1 (tan #)(tan # — 1) 


(tan # — 1) ( tan ^ tan # ) 

_ 1 (tan 3 # -1) 

(tan# — 1) tan# 

_ (tan# - l)(tan 2 # + tan#+ l 2 ) 
(tan# - l)tan# 

_ tan 2 # + tan#+ 1 
tan# 


(v a 3 — b 3 = (a — b)(a 2 + ab+b 2 )) 


_ tan 2 # 
tan# 


tan# 

tan# 


1 

tan# 


=tan#+ 1 + cot# 


= 1 + tan#+ cot#. 


7.6 Ji> 


(sin # + cosec #) 2 + (cos # + sec Of = 7 + tan 2 # + cot 2 # 


JCLTJUcif 


(sin # + cosec #) 2 + (cos # + sec Of J 

2 2 2 2 
= sin # +cosec #+2sin#cosec#+cos #+sec #+2cos#sec# 

= sin 2 # +cos 2 6 + cosec 2 # + sec 2 # + 2sin# } n + 2cos#— 

sin # cos # 

= 1 + (l + cot #) + (l + tan #) + 2 + 2 
= 7 + tan 2 # + cot 2 #. 
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7.7 Jt> 

(sin 6 0 + cos 6 0) = 1 - 3 sin 2 0cos 0 <J 

: f 

sin# +cos 6 # 

= (sin 2 0f + (cos 2 0f 

= (sin 2 0 + cos 2 0) 3 — 3sin 2 0cos 2 0 (sin 2 0 + cos 2 0) 

(a + b 3 = (a+ bf - 3 ab(a + b)) 

= 1 - 3sin 2 0cos 2 0. ( sin 2 0 + cos 2 0 = 1) 


sinfl-2sin 3 fl = tan # 
2 cos 0 — cos 0 

sin 0—2 sin 3 0 _ sin 0{\ — 2 sin 2 0) 
2 cos 3 0 — cos 0 cos 0(2 cos 2 0 — 1) 


7.8 Ji> 

: i/ 


= / sin# \/ sin 2 # + cos 2 0 — Ism'0 \ 
\ cos #/y 2 cos 2 0 — (sin 2 0 + cos 2 0)) 

\ cos U - sin 0 ) 


sec#-tan 0 = i _ 2sec#tan# + 2 tan 2 #, 
sec 0 + tan 0 


(sin 2 # + cos 2 # = 1) 


7.9 Ji> 


sec # — tan 0 

sec 0 + tan 0 


fjlt-ff/f : f 


( sec#-tan# \ x / sec#-tan# \ 
\ sec 0 + tan 0 ) \ sec 0 — tan 0 ) 


_ (sec 0 — tan 0f 
sec 2 # - tan 2 # 

_ (sec 0- tan 0f 

I 

= (sec 0— tan 0) 1 = sec 2 # + tan 2 # 


(sec 2 #- tan 2 # = 1) 
2sec#tan# 


= (l + tan 2 #) + tan 2 # — 2sec# tan# (sec 2 # = 1 + tan 2 #) 


= 1 — 2sec#tan# + 2tan 2 #. 
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1 + sec # _ sin 2 # 
sec # 1 — cos 9' 


7.10 JO 
J)JcIr.k 


1 + sec 9 

sec 9 

- 1 + c3ig , (cosfl+D ^g) 

1 COS u 

cos 9 


= 1 + cos 9 


= (1 + COS#)X 

_ 1 - cos 2 # 

1 — cos 9 


(1 - cos 9) 

(1 — COS#) 


_ sin 2 # 

1 — cos 9' 


J.fj/lAr'f% -J 


7.11 JO 

(cosec 9- sin#)(sec# - cos 9) = tan fl| CQt fl 

: J' 

(cosec 9 - sin #)(sec 9 - cos 9) 

= (ske- sine ){-^6- cose ) 



sinflcos# 

= 1 

_ sin 0 cos 6 
~ sin 2 # + cos 2 # 

1 

” sin 2 # + cos 2 # 
sin#cos# 

__1_ 

” sin 2 # + cos 2 # 
sin#cos# sin#cos# 
1 

” tan# + cot# 


= ( 1 - sin 2 # V 1 — cos 2 # \ 

\ sin# /\ cos# / 

= cos 2 # sin 2 # = sin 0 cos 0 
sin a cos # 


1 

tan # + cot # 

1 

sin# _j_ cos# 
cos # sin # 

1 

sin 2 # + cos 2 # \ 

sin# cos# / 

= sin # cos # 




( 2 ) 


)j>\ (i) 

(cosec 8 - sin 8)( sec 8 - cos 0) = taJ1 g| cot g . 
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7.12 

m 2 - n 2 = 4 Vmn ; m* n >jl tan 0 - sin 0 = n tan 0 + sin 0 = m f\ 

: (/ 

i ♦* •• v 

m = tan # + sin # j>\ n = tan # — sin 
m 2 — n 2 = (tan# + sin#) 2 — (tan# — sin#) 2 

= tan #>+ sin #*+ 2sin#tan#-(tan 2 # + sin 2 # - 2sin#tan#) 

= 4sin#tan# 

4 Jmn = 4 ^(tan # + sin #)(tan # — sin #) = 

4 /tan 2 # - sin 2 0 = - sin 2 «j 

= 4 7sin 2 #(sec 2 #- 1) = 4 /sin 2 # tan 2 # (v sec 2 # - 1 = tan 2 #) 
= 4sin#tan #. 

- 2 - n =4y™. vil 


m 


7.13 : JO 

cos 2 a — sin 2 o' = tan 2 /# tan 2 or = cos 2 /# — sin 2 /# f\ 

fqjfb : (/ 

cos 2 /# — sin 2 /# = tan 2 or 
cos 2 /# - sin 2 /# _ sin 2 or 


1 


cos 2 or 


cos 2 /# - sin 2 /# _ sin 2 nr 


a — b c — d 


cos 2 /# + sin 2 /# cos 2 or 

2-ftJ I*'*"' l Jr*t> >* X j b ^ 

(cos 2 /# - sin 2 /#) + (cos 2 /# + sin 2 /#) _ sin 2 or + cos 2 a 
(cos 2 /# — sin 2 /#) — (cos 2 /# + sin 2 /#) sin 2 O' — cos 2 O' 

2 cos 2 /# __1_ 


js*b}j)b ^ 
o_+_b _ c + d d _ c 


— 2 sin 2 /# sin 2 a - cos 2 a 

sin 2 /# . 2 „ 2 

-= sin Qf — cos ff 

COS 2 /# 


=> tan 2 /# = cos 2 or - sin 2 or, 
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7.1 


(i) cosd + see 6 = 2 +sin# 


(i) sec 2 6 + cosec 2 6 = sec 2 6 cosec 2 6 

(iii) = sec#-tan# 

v 7 7 1 + sin# 


(ii) cot 2 # + cos # = sin 2 # 

(2 


y 2 2 

sec #+cosec # = tan# + cot# 


(ii) 

(iv) 

(vi) 


i a = cosec # + cot # 
1 - cos # 


cos# 


sec # - tan # 


= 1 + sin# 


(vii) sec # (1 - sin #)(sec # + tan #) = 1 (viii) 


(i) S M 9Q ° ~0) | 


1 + cos# - sin 2 # _ x q 
sin #(1 +cos#) ~ cma 

— 8 S tg =i-cosg 

cosec # +cot# 


cos# 


1 + sin# 1 — cos(90° — #) 


= 2 sec# 


(ii) 


tan# _j_ cot# _ 


1 — cot # 1 — tan # 


= 1 + sec# cosec# 


r ... sin(90° — #) cos(90° — #) a, • a 

<ln) 1 -tan/ + l-cot/ =COsg + Smg 

(iv) lan(90 l~ f + cosec f + 1 = 2 sec ft 
cosec #+1 cot# 

(v) c °t 0 + cosec # — 1 _ cosec 0 + co t 0 _ 
cot# —cosec# + 1 


(vi) (1 + cot # — cosec #)(1 + tan # + sec #) = 2 

/ sin# -COS # + 1 _ 1 _ 

^ ' sin# + cos#-l sec#-tan# 

/Viift tan# sin# sin (90° — #) 

1—tan 2 # 2 sin 2 (90° — #) — 1 


' ' cosec#-cot# sin# sin# cosec# + cot#' 

2 2 

(x) cot # +sec 0 = ( s in# cos #)(tan# + cot#), 
tan #+ cosec # 

x 2 - y 2 = a 2 - b 2 3 ; = a tan 0 + b sec 0 j>\ x = a sec 0 + b tan 0 f\ A 

cos 2 6 = m ~ 1 sin 0 = m sin a jjI tan 0 = n tan a f\ .5 

n- 1 

cot 6 0 - cot 2 0=1 G.P Jt) tan 0 vjI cos 0, sin 0 f\ .6 
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(Heights and Distances) : 7.3 

Ju^I5(3t^»4£l 3St?4 

Cl i/t-x Z_/j W/uMf Afrfe-ififSfyif 


^jUl(7.2 /£) (theodolite) 

<l~/ i)>JJ£.Jl2—yit^jb^j)))ijtJ'\ (theodolite)/^^^!./ -<£_ t/zV. <S //f 

iJjjfjjll]? I /jf Sij^jjlljjlperjj. (_/L \Jt\JH)»*<£. 

j‘\lLJ'jf/fij$j))s{ l£*2_ b i_U2_t>i> -(^z?Z^>? 

L/^ lS>Ji£$A j/l^v to/>Zl J 0 

(j/“ 10 cl -A 

7.3/i;) 1.2 JU|»k/T 3Ji[/J’Xq-U 60° £»<£^^/£ 

jt DEC 

ADEC, ZDEC = 60° 

tan«0-=^ ^ 

iiC 

=> CD= EC tan 60° 

CD =10V3^10X 1.732 
= 17.32 m 
BD = BC + CD 

f ' 9- 7 - 3 = 1.2 + 17.32 = 18.52 m 



- ji j/i^v l: ij^Z c/^ ^ij. Soyr’S^fa L //' 

^6 L£i/zl Z_/J J I e» 

(Line of Sight) ^vl^io* 

fof» u/^f 
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♦ ♦♦ 

(Angle of depression and angle of elevation) 

fit 

*}** 4 T 

• *• •• w 4 w «* ♦» 

cL^.if" (angle of depression) 

4 ♦ ** ♦» •* ♦ ** ~~ 

-(^JW.4jU) 


Fig. 7.4 

-(^/72£( angle of elevation) Jfy^jtf/LjO‘i/Lt/7 
0 ll 1* iLy ‘Sis > l<z- U»* k> cL (jr 

-(^>1V7.5/G)-^IrivUr^; 

♦ 4 • *• 


JV? *S<L~ b 1 (0 

bj—fiJf&'cL. ■<£. \J\ cl. <L (ii) 

4 ♦ •• 4 •♦ 4 

<L. 1 _ /(JjftjJ\y*£- tJ^lij)!ijxk 

(ii) 

-t/^/rl£cu a: jW t IvCtf.l*/» * >yC li>cu. h hrt l£iVij^ry^t/>/£/y^l/*lf‘>(iiO 

(iv) 

(v) 

-lil^ ?t£ 2^ ‘s' &. J’ly'fiS^. Sz-j &j. Jbjtiilj 
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Fig. 7.6 


I vA?bvt/" \p)j'[J~j[jt f 

_^_bs (Plumb line) 

-t/jviy 0 c~\ - (gjUteiJl/ 1 (^ if 

J?ijSc)tsST*J jW v (h) 6&6'<L 

h = x +^tan 0 -^fe^rtfjOug £ 


(•• 4 • ( • • •* 

.^.^^41/4 h j5X# : ^ 


A 



-<z-)£ ioo 


7.15 JO 

3.5 60° 
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c 



Fig 7.B 


B JilfiJsZ' AC 

-£-/* AC = X iSAj&Jj) 
ZCAB = 60° jsl AB = 3.5 /£ 
jt ACAB 


cos 60° 


AC 


= AB¬ 
AC 

= M 

cos 60° 


x = 2 X 3.5 = 7 m 
7 jlfii JtfjrUf 



7.16 Jl> 
-£-}£ 10/3 

BC BUfeyj" S : if 

-<£_ 0 JI/LjU iJ&vr'/jl AB 

BC = 30 f AB = 10/3 /sT 
AB = 10/3^ m and 
BC = 30 m 

U* ACAB 

no 1UV3 V3 
tan 



Fig. 7.9 


— a _ BC _ 30 _ 3 

' m9 -M~ wr-yr 

0 = /3 


0 = 60° 

-«£_ 60° 3\}i,»\rt&jy'cJ5\S&3 


7.17 JU* 

30/3 30° 

w 

t ■ 4 

->* AB = EC EC 

AE = BC = 1.5m j»\ AB = EC = 30/3 *_lA> 

i •* •* 
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jt DEC 

w H 

tan 30° = ^ 

=> CD= EC tan 30° = 30 

i/3 

CD = 30 m 
BD = BC + CD 

= 1.5 + 30 = 31.5 m. 



30 


| $ 


30\'3 m 


0 


3(hSm 


7.10 


Irk 30 ° ^31773l<£_Ir^y^J/3I IT lTW )£j^>73 Iff 3 1 *-Ci 7.18 JO 

V \^y:ifijxk j£jW(J733 iS/*- 30 

J& 1 B Jib 73 ki-f ^\£s>j> C Si^Cf) ‘ ^ 


-<£-^ 11 ^ Uls^73 

4 V 


ZCAB = 30° 73 1 AB = 30/^ 
j! CAB 


tan 30° = 


BC 


AB 

BC = AB tan 30° 
BC = 30 



Fig. 7.11 


v/3 
= 10/3^m 

sUk cos 30° = 

=> AC = M 


( 1 ) 


cos 30° 


(i>^(/^>73 


ZC = 30x2 = 10/3 X2 = 20/3 m. 

1/3 

= BC + AC = 10/3+20^3" 
= 30v/3m . 


7.19 JO 


t^D l, ^7l^(jl>i'(^Z^73l^^(/L^^77ly(j , >4!j/ 5 * 3000 ^i^7Cl£(j<.rf 

45° 73 I 60° 

(»/3 = 1.732) ? 

O 37 ^// : ^ 
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50m 



O C 

Fig. 7.12 


eL .C B yjl A 

AC = 3000 m / C SjJd’} 

ZAOC = 60° j»\ ZBOC = 45° 

tan 45° = ^ (/A BOC 
OC 

=> OC = BC (v tan 45° = 1) 

^ OC = 3000 - h 

tan 60° AAOC^I>ls/l» 

AC = 3000 
==> OC- tan60° /3 

= 3000 x j/£ = lOOO/T (2) 
i/3 /3 

3000-/? =1000/3 


=» h =3000- 1000x1.732 = 1268m 

1268 

^ *♦ » 

7.20 JO 

50 jl/;( 

■■if 

<f-AD = 50/* j»\ ZCAB = 60° , ZABD = 30 J 5 BC AD 

-<£-Z^ BC = h 
jt A DAB *jlyWl? 


/I 


Z> 


/ 

60° 30° 


tan 30° — 


AD 

AS 


AS = ^ 


tan 30 
AS = 50/3m 


( 1 ) 


^ Fig. 7.13 B 


tan 60° = (J~ A CAB 

AS 

=> SC= AS tan 60° 
h=BC= (50/3)/3 = 150 m 
-<2_.X 150 
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7.21 JO 

(/T= 1.732) ~'&^\$A\Sj\idx}£ 90 JAJj^ -f- 60° vjl 45° 

-j(/tfc BD AE i/j) : (/ 

AE = BC tX§ < AB = EC Ab/ EC 

_^AE = h ft Ji\ AB = x/^ 

ZDAB = 60°<ZDEC = 45° vjl BD = 90 }< St-\f\,) 




AE = 

: BC = h ft 

j 

♦ 

CD 

=BD - 

-BC = 90 -h. 


tan 60° 

_ BD 

= 90 


AB 

X 


=> X 

90 

_ /3 

= 30/3 

a) 

tan 45° 

DC 

-«S 

1 

O 

ON 

II 


" EC 

X 


IJfl X 

= 90- 

■ h 

(2) 


J'trZj’i/luZlc- Jit 90 - h = 30/3 

tfAS'V-’ f A h = 90 - 30/3 = 38.04 m. 

7.22 JO 

light house) sjl%AcTij^^s^2>$^l^/Ajx> r 'J*l'tjyAl 
ft 300 A^i} Ovj Uj[ 60° j)\ 30° l^f^iljA cf*^- If &/'“<£—A A- 

- Sa<A tfijc- tjA JXS'-C- 

A L<z_ t/f B, C vjL<£_ tJf \£/tjZ j tj£-j t* A(f>j D jit A iJ[f) ' “ 

~<z~ft h ((JA)J*HVjj?*' 

-<£-ft AB = x Jljj'J’) 

Z ACD = 30° vilZABD = 60° £jf Lj 

i ** •* 

jt ABD filJl^lsZA 

tan 60° = 4§ 

AB 



AB = ^ 


tan 60° 


Fig. 7.15 




x =f 


Trigonometry 






















jt ACD 

L ^ •* 


tan 30° = ^ 
AC 

AC = ^ 


tan 30° 

ij^l x + 300 = hy/~3 
Jit + 300 = hyf 3 


X + 300 = h 


( 2 ) 


(A 


hs/ 3 - 


_/z_ 

/3 


300 


2A= 300/3. 1^/1 = 150/3. 

-<£_ /Z 150\Z5~ (jAJv 

7.23 Jl> 

1.2 >l>If/iT/A ^ cfij-£-zi>;6[/) I Sx 88.2 

1 7\?yz 30° J'yi f _60° 

-Jt 30° j»t 60° D jit E A <(j/ : 

BE = CD C jit B 

AA = BB = C’C = 1.2 m fe-Z,\ C' Jit B', A' tfj) 

ZDAC = 30° , ZEAB = 60°<£_l/lj 
BB' = CC' = 1.2m jit CD = 88.2m 
BE = CD = 87m j 9 t 
A EAB ^Af* 

1 V 




£* 


60° 


30° 


D 


5 


T 

a 

00 

1 


tan 60° = 

AB 


C' 


A 


B' 


Fig. 7.16 


tjj> AB = 


87 


__ 87 

tan 60° /J 


= 29/3 


^<Jl*-j\ajZ A DAC tan30° = 

.AC 

^ AC=-^= 87/3. 

tan 30 

ED = BC = AC — AB 
= 87/3 -29/3 = 58/3 m. 
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Srt 
















14m 


7.24 Jl> 

(Jy il<£l Jj*-^ (J to & tjTly 1/ 

(j/3 = 1.732),lj^10 45° ^1 60° Jl/liU 

: J" 

CD v3l^b^l^(i4(ic.vL^ BC B >3l^5>LH^* A ^Ti// 

CD = 10 m >il J^l/b ZCAB = 45° j»\ ZDAB = 60° 

i i ~ ** 

AB = xy^l BC = hy* Sdjd) 
Jt A CAB ^lyWlT 

w M ^ 



tan 45° = 


BC 


AB ' 

AB = BC i.e., x = h 
jH A DAB 

BD 


( 1 ) 


tan 60° 


AB 


AB = h±M 
tan 60 


x= h +10 
sft 


<S-tx\JXd*e- - j»\ h = a+_ 


10 


/3 h-h= 10 


h = 




a 


v5~+l \ 10(/3+l) 

SJ+l) 3-1 


30 


JO 


D 


= 5 (2.732)= 13.66m 
13.66 

7.25 Jt> 

-'^f^ijASdk -f- 30° 60° y 

BD 

AE = 14m E A 

AB = EC EC AB 

ZDEC = 60° v3< ZABE = 30° £jf U 


^ 5 

Fig. 7.18 


tan 30°= 


AE utfjljldV A ABE 


AB 
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AS = 14/3 


AE = 


A£ 


tan 30° 

Up EC = 14v^3 ( v AB = EC) 

A DEC tan 60° = ® 

“ EC 

CD = EC tan60° =» CD = (14/3 )/3 =42m 

iMdtt/feUp BD = BC+ CD = 14 + 42 = 56m. 

7.26 Jfr 

jt 30° 15 60° ;uLif;6i£ jix j^,a 

-<£_» 4 1>JS» A ^ 

15 J»r 1^12* Jujltflffjl* D E 

<£_ \J A DC jsI EB 

ZEAB = 60° , ZD AC = 30° <£-L/V 
BE = CD = h/£ 

~^AB=x/t Sjfj} 

15 

ED = 200x15= 3000m 
Up EC = 3000 m.. 

jt ADAC *jUWG\s^ 

tan 30° = 

=> CD = AC tan 30" 

Thus, h = (*+3000)-)= (1) 

A EAB tan 60" = ^ 

=> BE = AB tan60" => /i = /3 x 
jtl /3x = ^L(x + 3000) 

=> 3x = x + 3000 => x = 1500 m. 

Up h= 1500/3 m. 

-£-/£ 1500 \/T 
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7.2 Cr* 


0.9 30° zT-2—(i 

150V3 juX/VW* l ^ t <‘ <L-f 150 (2 

_ iyli i; K> Jy i 

A 2 /jb B yjl A *—){)} (3 

*j!vY B B, A /L^^U'l^i^lliy^f-^Xyviyj/ B 

,(if^_U l _/UBy < L>4^TAjt/X^) 30° J? A j\) 

♦ *t — ** t 

| | (4 

|H \ iX^ 100 (theodolite) ^^jl^^jfv-^lrUjuJy^iXif 

>(A^IJ6yI<£^_.u.(Xi/^ -<£_L/"uCy(X^* 1-5 e^ijScfcjsiJj)) 

\ (-L f m Sj£/S£) Y^j^yjljfjltfcf')o<tXi , -^f , -» 1 ^ 60° 

I EeS| : *i<^) 

■BlEGi Ic^O /" «i yi ijZ\jtjj)\ 


Zl^yC^lTbj^jlJ 60° /" 40 JL^X./*(Pendulum)t/ITvUT* (5 

? UlUl?J 1 J»^ ( 

X^~ 10 j)\}£ 1 5^Ciy; B vjl A l^lXli-Xly usA/jy? -U%U~ c**"*-^ l£(Xi—y^- 5l -X-^ (6 

60° yd 45° w^dy/ (Vadai) <i_vj 

Y _ \ffftL-Ji0i)) 

JjI Q J»\ P '£j/-<zjf\f^jL'f/LJjiLj*\5';b^^JJ (7 
^ fbt*dy IT 90° y PQ ^ -f_ 30° ;i/*d; (jyd t<£/ 

_ Id j ((j^fj^PQ=3 Onus I 

700 y^l^(X?wX( (8 

•* •♦*• t*V ^ ♦♦ ' 

(-ij^ V3 = 1.732) (Xl/>* -t£ 45° yd 30° 

_^L~L 30°;iylii;>i^Cf^>V4(^Z_jlyifljZly^ 100 <=-</( ‘ X (/^<^!>(/^4) (9 
_ ^f^l^yvIyLiU 45° ^^y(/U^y^20j4Xu^^ l ^ l > [ <^^ Y ( ft/» 

-^[^>1>£»>£/<=_ Y j£e^-yJY yd X y^ 
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Trigonometry 







1.5 m j-CliJ/yZjZifilktflr'x? istJguZpJijn ( 10 

#♦ ^ I ♦♦ •• ^ £ ♦* ^ ^ 

ufO j S’ 45° 

jGwl ?c^d\f)lijiStflr£ 1.5 v£?<i_30 ByL£< (11 

60° j\}*»\j*[/•<£->! t <J>lfc^l?» 30° 

<G~J'j^U<Lb(ilS)ltf['J} 200 (12 

\jh)<L <£ jz^I&-l£ 30° j)\ 45° 

fLJsi —/Jt300 300 

V _ ^\f\/ 

y* 29 a/ 3 30° v4f^lytiUy^ 2 60° 

- j\ f<z- 

?Zl i £ 

2-f(^ 60° J»\ 30° <Utjt^J’{S‘£i£cA^<^\J^»£&t:<: (4*0*6-; ^ijr^£cAj (15 
(3#vUy<^_4000 J*’l> \jt)i^tj\^j)Iijt 

(zfjlr'l VT= 1.732 ) 

60° ^ 30° 60 (16 

(^Jl !>i VT= 1.732) -^f>U4 

60° Ji\ 30° 40 (17 

.^>^jui C*njyji<£ i /> i Sj> t^iJ- 

cr»c5i(/l 30° vlyLii;^/ \Ji)^si2-tiffed45^/JlJfif (18 

-l> & -f-lrb 60° 
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Choose the correct answer 


7.3 Or * 


(A) 0 


(A) sin 2 # 


(A) sin 2 # 


(A) 1 

(A) cos# 


(A) 2 sin 2 * — 1 


(A) cos# 
(A) 1 

(A) cot# 

(A) tan# 
(A) 25 m 

(C) f m 

(A) 45° 

(C) 60° 


tjt£ 


(B) 1 
(B) cos 2 9 
(B) 0 
(B) 0 

(B) tan# 


(l — sin 2 #) sec # = 


(1 

(C) tan 2 # 

(D) cos 2 9 


(l + tan 2 #) sin 2 # = 


•(2 

(C) tan 2 # 

(D) cot 2 # 


(l - cos 2 #)(l + cot 2 #) = 


.(3 

(C) 1 

(D) tan 2 # 


sin (90° — #) cos# + cos (90° 

- #) sin # = 

(4 

(C) 2 

(D) -1 


i sin 2 # _ 

1 + cos # 

(C) cot# 

(D) cosec# 

.(5 


4 . 4 

cos x — sin x — 


.(6 

(B) 2 cos 2 * — 1 (C) 1 + 2 sin 2 * (D) 1—2 cos 2 *. 

tan(? “ -a 

(B) sin# (C) cosec# (D) sec# 

2 x 

S a! _ _y=. P y = b tan 0 < * = a sec 0 .(8 

ar b 2 


(B) -1 


(B) tan# 


(B) 1 


(C) tan 2 # 


sec# 


cot # + tan # 

(C) sin# 


(D) cosec 2 6 


(D) - cot# 


•(9 


sin(90° — #)sin# cos(90° — #)cos# _ qq 
tan# + cot# 


(C) -1 


(D) 50° 



(D) sin# 

JL&\£i-s .(11 
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Trigonometry 















(it1.5 28.5 

-<£-45° 

(A) 30 m (B) 27.5 m (C) 28.5 m * (D) 27m 

BC = ? sin # = 'jt" 

(A) 85 m 


15. 


16. 


17. 


18. 


20 . 


(B) 65 m 

(C) 95 m (D) 75 m 

(1 + tan 2 #)(l - sin#)(l + sin#) = 

(A) cos 2 # — sin 2 # 

(C) sin 2 # + cos 2 # 

(1 + cot 2 #)(l -cos #)(1 + cos#) = 

(A) tan 2 # — sec 2 # 

(C) sec 2 # — tan 2 # 

(cos 2 #- l)(cot 2 # + 1) + 1 = 

(A) 1 (B) -1 

1 +tan 2 # _ 

1 + cot 2 # 



(B) sin 2 # —cos 2 # 
(D) 0 

(B) sin 2 # — cos 2 # 
(D) cos 2 # — sin 2 # 


(A) cos 2 6 
19. sin 2 # +- l - 


(B) tan 2 # 


1 + tan 2 # 

(A) cosec 2 #+ cot 2 # 

(C) cot 2 # — cosec 2 # 

9 tan 2 # — 9sec 2 6 = 

(A) 1 (B) 0 


(C) 2 

(C) sin 2 # 

(B) cosec 2 # — c ot 2 # 

(D) sin 2 # - cos 2 # 

(C) 9 


(D) 0 


(D) cot 2 # 


(D) -9 


.(13 


.(14 


.(15 


.(16 


.(17 


.(18 


.(19 


.(20 


^ Jttfj* (20-09-1996 ^26-03-1913 

v. 5.>£Ji- L ijlf (JxlsJlr* tftjLzCtJvL- 

ijjtbjjtftJ.Ir'L- J-V' 1 800 1,475 

** ** ? * y 

-£i-\ (^ 4 /) 
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(MENSURATION; 

Measure what is measurable, and make measurable what is not so 

* Galileo Galilie 



JvlP 8.1 

\J}P tjjfeij* <tje£UJa>s)^ 

{JedalL-jtf ^ l3l&! 

-£-t\a\Sj&Ut^A£ (,/ 

(Nano science) (/'‘Wt tsSi^ 

‘he/ 

(Surface area) ^h\jT 8.2 




Fig. 8.1 


Fig. 8.2 


tjyi (Syracuse) J^lj(fjf£- 

L/ls< l?i_ (J'l-1/ (j LV 

Circumscribed) ^<>^1 L-b 2—1* 2—Ik jJt! <£. 
c^<—s'tyt>ftJL£-kyn}\%)}tif‘t£r (cylinder 

^ifajfy 2- Ji-ut 2-/j^ Lv ^IwL; 
- l/^Jj tjhZSjj: l£i& Xi-st 2-/ 

^2L c/i (/‘^/ »>^>r It* ( tjT )(3j>45 ££. j 1 / 
tfsjj ti'ijd’j} J62L{jM^ i/ly . 1 fx^jjT 

triV^c/"ifeti/i 


?- J* 

Z<^\ ❖ 


1j/ ♦ 

./ ♦ 




Cf.J 287-212) 

- <£_ fc*U l/)L y (/*lv 

£ U& fi- 0>h 

-£_l 
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Mensuration 




8.2.1 

If £-./£./ j^&jf/iJi.filStj'biJil^^jjj’Jjtfl£- j>6 

-<z-l/isbtJ6 1 »J}\{j1 tJ6 1# {Jt iL <£ly/ l» »i J^T f JA f’S 

(2~jf>S3jP) 


C 


Fig. 8.3 



-<£_ (jiMSi^i^ |^ir ijj L 1*1 vA_^y £^-£(*0 


-i/ i i 


£> 



B _J2 







c - 

\B 



v_ 

_' 


Fig, 6.4 


y AB <^UlZl J1 sjj/l/A jtf ABCD j/c// 

t*T(J^ i^lTd^^ fc* lJT) I j£j)l£- C*j^ 

(£<>H AB-^Irlf L^/6li^l/ AB-^yr^J^/ Isf <f_ 

BC L AD fell ju 



Fig. 8.5 


Jlr'l|J fl, C ijs* /^^J‘Gyi^tj , btjf' t SJ'\ (i) 
-Ul<^ (Oblique cylinder) 
yp'b'sj, (ii) 




■ 2^r — 

Fig. 8.6 


T^*b^bl^O) 

Zl y<jj wTbjbju J J> 

h -jt^C L /jLt-iffc&Sfa^LUZijj^ 

bl*H CSA = x Jl/ji 

= 2 7rrXh 

^ frlf ^SA = sq. units. 
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Fig. 8.7. 


(ii) 

, TSA = jjffcif + 2 x 

= 2nrh + 2X70* 

TSA = 270 r {h + r) sq.units. 

(Hollow Cylinder) (iii) 

Jjt r j)l R t-sv^L/A 

Mtl? CSA = 

= 2kRH + 2jtrh 

l-tf , CSA = 27th (R + r ) sq.units 
Ja TSA =CSA+ 2 X jjfaV 

= 27th(R + r) + 2 X [7tR 2 - to*] 

= 2TthiR + r) + 2 tt(R + r)(R- r) 

TSA = 27t(R + r)(R- r + h) sq.units. 


R 


Fig. 8.8 


W = R-r. ■ J'Mj 




iiM 


8.1 Jl> 

GO (0 ^Ul-z-OCijl/>1 20cm vil j3mJ) 7cm 

(-(J^ 71 = -y- ) -)/()** 

Jt h r ‘-cv^ l(3 jU» i_ Ij^L/ju : (X 

h = 20cm, r = 7cm : <z_lA j 

jjtfrlf, CSA =2 Ttrh 

= 2x4t l X7x 20 


-cm 


a 

o 

o 

<N 


7 

(C.S.A) = 880 sq 

= 2^r(/i+r) 


Fig. 8.9 


(T.S.A) = 1188 sq.cm. 


= 2 X ^=- X 7 X [20 + 7] = 44 X 27 


Mensuration 





























8.2 JO 

(j£n = 10cm jbjJrt/'t/ 880 

S h vil r )Jlf) ■ iy 

r = 10 cm vil S = 880 cm 2 ’• 



Fig. 8 10 

CSA =TSA-2x^&*V 
= 880 - 2 x xr 2 
= 880- 2X^-Xl0 2 


= 1^0 = 25i 2 sq.cm. 

jjfClfcjf' I = 25 ly sq.cm. 


Now, S= 880 => 2 7rr[h + r] = 880 
=» 2x^-XlO[/i+10] =880 

=> A+ 10= 880x7 — 

2X22X10 

=> A + 10 = 14 

h = 4cm 

WfitfCjlrlfr 


iTtrh = 2x^xl0x4 = ^p- 


8.3 JO 


(Jn= 2 Y) 


r= yfc r : h =2:5 

(C.S.A) jjft/if = 2nrh 


2x^X^XhXh=^~ 


1L= 2 . 
A 5 


:J* 


1.2 _ 3960 X 7 X 5 _ 99 c 

2X22X2X7 


A = 15 


r= ^-/i=6. 


6 15 


8.4 JO 


_/yly<(JU><£l J^lxiy*-<£_ 84cm (Road Roller) A/jivijrltfL 120cm 

Lji! n = -y- ) 75 500 
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h = 120cm , r = 42cm ' f 




7\ 


S 

o 



00 


Vi_ 


Vi 


120 cm ■ 


Fig. 0.11 

(10,000 cm 2 = 1 sq.m) 


/ijnj 

= Inrh 

= 2x^-x42xl20 

= 31680 cm 2 . 

500 = 31680 X500 
= 15840000 cm 2 

15840000 _i coj| ^,2 

= 10000 " 1584m 


&7 — fj £//* 1 = X 


100 


= ^QQ 75 = * 1188 


8.5 JO 

14cm 12cm ji\/* 18 

(Jn= 2 ^) 

-\J1 h jjl R< r $jjXI K<L_Ij *"' if 


12cm 


T 

B 

o 


Fig. 8.12 


i&i 


r= 12cm, R= 18cm, h = 14cm 

vtif , CSA = 2 xh(R+r) 

CSA= 2 X-y^-X 14 X (18 +12) 

= 2640 sq.cm 

TSA =2 n(R + r)(R-r + h) 

= 2X^-X(18 + 12)(18 - 12+ 14) 

= 2 X-y^-X 30 X 20 = 264 7 00 . 


= 


3771 y sq.cm. 


to/tUff -8.2.2 

< (cone) yjfj&ki 
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Mensuration 



























tl. tJ6^j/j\jt* &£ _^_t*UUyv^l uj,j ~2ifi fb) f-£- [/{ft* IT/ JJ^f* \* 

'~%f*lSl>i '/' f L jZ / Ja>\J\-£-\j6Sbl>J6'$^\J‘\ / f\ X t {?L itzJVjjfCL-.'// 

-Lj}^j\jT\t\j\j>\LjJ 


C^ objjtf , 

<£±&-i&>&))&sSls AB >f[}}$?\S>SJZ\M B J \ABC ±&Si 

*f ♦ ** V H ^ *• ** 

Ji S'—' If (J Aj 

^b?uk. J\ 

Y i^SLl^t^lV <£- 

( v v w •» Y 4 V ~ ( 

if < abc 

\ffjy 360° < AB 

i>J '/jij.^% $ „/L<£_(3\J^JJ^-l/$£-lf 

-i44^ 

Fig. B.13 

ab 

-f- (BC = r) BC 

(AC= AD = /) f AC 

<jt ABC 

/ =Jh T +r 2 

A= JT^T 1 

r= sTF^h 1 


A 



B 


Fig. 8.14 




Fig. 8.15 


ii ij&fj'ljyil/sy btj* ITj i/£/l (i) 
-td’4^ (Oblique Cone) 

-iJtZfCki IT6i.jCii) 

f (vertex) (iii) 
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v-/i(i> 

<£_ \J) L 0° l (sector) t/btj'&'JAifj’} 

l --- 



C/A/ 1 

L =2 7dxJ^ 


Fig. 8.16 




360° 

t/\& 

Z, = 2 7 tr ^ 

Cl) 

6 0 


27zr = 27 tZ X 


360° 


-uzdyi&bu&j? 

rfbOSf 

_ 

0 ) 


0 ) 

Mj* (L) 

-> 

J»bl&—*1? 2nr 



r?Axrl 


* \ 360° / 

r = /_^\ 

Z \360°) 


id 1 - 360° 


( 2 ) 


A 0° 

A = ^( 3 ^) = ft? (y)• 
~ Ttrl sq.units. 

i/iXSi*/ta*l/Ajtf (n) 

= xrl + xr 1 
= xr(l + r) 0^6/ 

8.6 Jt> 

37cm vjI 35cm 

(j^ * = -y- ) 
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Mensuration 

































h < r </&*Jidfyjfij'j*) : $ 

r =35 cm,/ = 37 cm 
j'fClj CSA = Trr/ = 7 t(35)(37) 

CSA = 4070 sq.cm 

V>(/c/ TSA= n-V + r] 

= ^-x35x[37 + 35] 

TSA= 7920 sq.cm. 8.7 Jl> 

pjg g ^ g 1 

t ZOBC = 60° >jl 6cm 

Gpl/, j) ZOBC = 60° vil OB = 6cm 

„ Jt OBC 

C 

cos6 °" = BC 
=> BC= 0B 



cos 60° 


B 


BC = -%- = 12 cm 

, / = 12 cm 
OBC MjljtfiSffjjC* 
tan60- = §- 

=s> OC = OB tan60° = 6/3 

(i-4: OC = 6 /3~ cm 

xrl = 7TX 6 X 12 = 727T cm 2 . 

8.8 Jfr 

(jt! tt = ^) pfrlfOV 

(0 0 = 120 ° 

R = 21cm 


/ 6W j 
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(Disk) Jl MiJbJj 

-z-OC^j^jfjjZz. '<£. (3-dimensionaO 

WfferfirS © 


6» -g -t/^l^lf KXtfC' <^_ ./b<L- l)£Cj / £*Ji* ) iJ‘ bjT(J<l_ t* Tjji juJ^ \J? 1 cl- iJ^.J[} 

<$► 

♦ M ♦• *» 

*** 

- I* jx/ij^ S 

♦ v 

_y 1*^3 if/1 «vj t^//i *** 

J&fof\*>dMi-irfJ't * 
y t^j j j>s bj) #/ *♦* 

Vv^jV)/CSA = 4 X ^>0 
= 4 X 7rr 2 

jjtifctf&'f CSA = 4/TT 2 



Fig. 8.21 
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Mensuration 





























Fig. 8.22 


(Solid Hemisphere) (ii) 

u )* > {j)\s A »/s‘'J't)2L- i# ylxi 

J^btf&'/-»*> --=- 


= =2xr 2 sq.units. 






= 2xr 2 + xr 2 
= 3 7zr 2 sq.units. 

(Hollowsphere) (iii) 

-t£ r j)\ R a- 4 * Oj * (j Zl s 

= 3-U? + 

= 2xR 2 + 2xr 2 
= 2x(R 2 + r 2 ) 

+ jjft&sjjH + ^Xi^>ir 

= M 2 + 2ht 2 + 7r(fl 2 - r 2 ) 

= 2tt(/? 2 + r 2 ) + 7r(i? + r)(i? - r) sq.units. 

= 7T (37? 2 + r 2 ) sq.units 


8.9 Jl> 


7m (j 1 t*^l^VkjTL>* iZl j yQ^yCjTl 

Cjix = ^) ^u^qj^LLL./\Sj^ 

••dr 


2r = 7m 

ly'jf 1 Is Jr* = \^t*f 


£ j i—'lsh ZL £2 — f\$j\yh\y’J& 


= Axr 2 = x(2 r) 2 



= 154 sq.m. 
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8.10 Jt> 

6757i Jj J\y:t> yli^wX^ 

: Jr 

(TSA) 37ZT 2 = 675 7r sq. cm 
=» r l = 225 
Jjtitjlf&'AjJ CSA= ^ X225 = 4507rsq.cm. 

8.11 Jfr 

5cm0.25cm 

(cA = “) 


5cm 



r = 5 cm, w = 0.25 cm 

Z? = r + w = 5 + 0.25 = 5.25 cm 


Jjtifcbj&L JU = 2 ttR 2 


= 2x-^-x5.25x 5.25 


^ = 173.25sq.cm. 


: 

8.i CT j 

8cm 14cm jIjr'Ojj.fljAl (l) 

-sffJ* 

110 Ji\f6/ 4400 <LSr'bij.ftj>\ (3) 

3.5m JAjjI 50cm 12 jt&j UUtf (4) 

SL-^GyzJ'j\*ti / £^£'>ji'(><Cj‘\‘i\S)\Sj^-‘T-/'6/ 1540 jjifjfoL.lfi'bUftjii (6) 

5:3 ^ASU-Z^^Sdb> 1 3:2 bjjfltjj (7) 
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Mensuration 















15cm (Jl/jljjl 16cm540 tt (8) 

IOIjW 1 cm(jlV(j^L 20cm(jU^Jl/Ujl 25ciV i, Jv«lO r L<£l<£^y (9) 

-LXS* ^tfC.iJ'^Lft 24cm y*f 7cm (10) 

15 vj! 60° (11) 

-)Jfjb' / jj 12cm 236cm (12) 

2.8m Jbrjl/jl 4.2mbc/*f-l$cJ*-£l (13) 
-fall ££ U>j<g- (canvas) t/fcT 
-^IrULbs^/l^X^/ityO^l^i/L^ 21cm(14) 

- tfl>)/ 

60tt 3:5 ^VcTjlfV jCyjsj^J^Xiis/^Ci (15) 

98.56 (16) 

/$/ miJfjf£\f<C» ( i 7 ) 

3:5 iJsJLi^iJj^sj (18) 

t£ 2.1cm jjl 4.2cm^Li^j jj>* 0j I j Zl J\S*Q J tflfZ-t*AjJj£/SI (19) 
£-}<&/i * 5 &sti£j/un?rt 17.6m 1 /k£ J\/l^ tfj/jifij) *f^L tfjTi (20) 

(Volume) 8.3 

( - L%\J$J f 1 L-? 1 o£^ d If L Zl l ( / ‘ i1 

(/J^OTL <£_ LvC^tJflJ £ tTfc* If d^sr^Jj f Uj I tM/ 
-^C^IflrC(flijfl(ji(J-tf 1 ^*(Jl)(JI?*—(^(N umerical Characteristic) 

Ux^*-x£J>W - (^ilij^cftjtf) 
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lcm 


= Ju X Jljj? x 

lcm = 1 cm X1 cm X1 cm = 1 cm 3 . 

jLx /V^ 100 ljl> 

1 cm 3 (^1^-^/: J~l/* < <£- ^ 100 




Fig. 8.28 


foLsftjikf GUl 8.3.1 

fatp'tjUftjAX’i (i) 

_^_ I^J ^0^ irzl i^lTc/A-Tf 

(jr* ^, V - x 

= 7tr 2 X h 
r = tt?-/ 7 cu. units. 


-t$ r R ‘rcV^ t^ j-5 f'$U^)J'J f ) 

-f- h 

^ v = 

= 7tR 2 h — 7ir 2 h 
V = xh(R 2 - r 2 ) cu. imits. 

8.12 Jl> 

U^J/JL-^Qyi 8cm Jbol/»(/ r $/* 704 liUTl/f 

iji 7t = 22/7 ) 

-l£ C vj! h : & 



r 


Fig. 8.29 



Fig. 8.30 


CSA = 704 ft)/ < h = 8cm Jig, 



CSA = 704 

2 itrh = 704 

XrX 8 =704 

r _ 704X7 
2x22x8 


= 14 cm 


Mensuration 
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V = it r 2 h 
= -^-X 14 X 14 X 8 
= 4928 cu.cm. 

= 4.928 litres. (1000 cu.cm = 1 litre) 


8.13 JO 

•t£ 6cm vjI 8cm 28cm 

Cjt! n =^y~) i ijj) &_y xl^Cxi yi 

h = 28cm f 2R = 8cm <• 2r = 6cm Jig, 

(^Vi V= 7tXhx(R + r)(R-r) 

= x 28 X (4 + 3)(4 — 3) 

^ ,V =616cu.cm 
ijj) Sc* = 7 gm 

616 = 7 X 616 gm 
=4.312 kg. 


6cm 



Fig. 8.31 


8.14 JO 

tifijlJ 69.3 jjl /*#/ 13.86 

(J*= 2 r) 

■ -4-yV l^VjjIA '■ </ 

A= itr = 13.86 sq.cm 
, ?"= 7rr 2 /z =69.3 cu.cm. 
nr 2 h= 69.3 


13.86X/* =69.3 

,. A = ®3. 


13.86 


5 cm. 


y>6>IT = ?ir = 13.86 
■yXr 2 = 13.86 


F = 69.3 cm 3 

'"A =13.86 cm 2 *'. 
Fig. 8.32 


r 2 = 13.86 X^=4.41 


r = /44l=2.1 


cm. 
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Mttf 


CSA= 2 Ttrh 


= 2x4?-x2.1 X5 


CSA = 66 sq.cm. 

fifaJt/uftjQ -8.3.2 

V = y X 7trh cu. units. I fasf 

-uf l Z^J 1 3JJ 


(Jbjjlf 


i ^ l, L kite f* k!j 



Fig. 8.33 


pjt h jjI r '-c'/W > ^ ^ <z-tj\s Tjn 

= 3 x = 7tr 2 A 


= yX7rr 2 /icu. 


units. 



8.15 JO 

(j^ 71 = 22/7 24cm 4928 

~J1 V V3< h < r ■ l J 

h = 24 cm ; V = 4928 cm 3 
= 4928 

=> y X ^y X r 2 X 24 = 4928 

r 2 _ 4928 X 3 X 7 _ i g/r 
22x24 

, r = /!%= 14cm. 
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Mensuration 




























(Volume of a Frustum of a cone) '/ -8.3.3 
-\£ t5 ^ (3 bjj J fyji/lfl-lA 


(?L FRUSTUM 'Frustum)^jl <C^-» 

FRUSTA "^>I>?1^" 



Ffg. 8.35 


j? i^l &_ u4 i?yi_ u t rj; \?L<-j6 g£ t/i/L foJZfuy 

(J^ \/i)J3 Ik-slflJs ) (jU $J)J.i)ljZ*f ^ 


-<f- il/jlSs)®* h S^fAf/ -sttfA 


= jX7TXR 2 X(x + h) -jxxxr 2 xx 
£ V= 1 k[x(R 2 -r) + R 2 h] (1) 

A BFE ~ A DGE 8.36 

. BF _ FE 
" DG GE 

. /? _ a + ft 

r a: 


/ J7J, Msithzma&cs 
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==> Rx — rx = rh 

==> x(R — r)=rh 

!*iAu£ty * = rh 


R-r 

,2 2 \ 


(2) 


(1) => V=^7t[x(R 2 -r) + R 2 h] 


= y 7r[x(/? - r)(R + r) + R%] 


y 7t\rh{R + r) + R 2 h] using 


•_ 1 


V= j7rh(R 2 + r 2 + Rr ) cu. units. 


* = 7c{R + r)l; Jif. 1= fh 2 + (R- rf 

* '/ = ttI(R + r) + 7 tR 2 + 7tf, l = fh 2 + (R- r? 


8.16 JO 

.ijt 8cm j>\ 15cm \J)j7 /sj.m£- ibucke0(<s7 7^} 

(ji n = 63cm ijlTifi/ 1 J\ 

Jt h (jf/vjl r j) I R (JlilZl ^>77) '■ & 


15cm 



= ^TthiR 2 + r + Rr) 

= J X63 X (15 2 + 8 2 + 15 X 8) 

= 26994 cu.cm. 

= 2( * 994 litres (1000 cu.cm = 1 litre) 
fif>±£ljj}= 26.994 }l 

f^/-8.3.4 
■£© 

(jl/ d 0^4- 

F= -^ 7 rr 3 cu.units. 


Mensuration 
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^tlf}£.!^ = -|-7r(7? 3 — r 3 )cu. units. 



Fig. 8.40 



Fig. 8.41 


(ii) 

fa m f = */ 2 x fa'f 

1 4 3 

~2 X J 7rr 

= %-xr cu.units. Jl^L^ 

3 

(iii) 

^ & yli^j£yCxi = ^ & yLid i}jjxi 

= jXzxR 3 -jXKXr 3 
= y x(R 3 — r 3 ) cu.units. 
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8.17 Jfr 

(j~ 71 = 22/7 ) 8.4 cm (short put) 2—f^\fi>)dL} 

_y_ r fc2_/(J : (J^ 

2r = 8.4 cm => r = 4.2 cm 
V= y7zr 3 

= iv 22 y 42 y 42 y 42^ 

3 7 10 10 10 

^£j/(jUy = 310.464 cu.cm. 

8.18 JU* 



£- r ‘bififf} '■ f 


r 



Fig. 8.43 


-Jf h /ivte 5 

r = h : <z_l/b 
6 «* - 

U*V 3 Vjl V2, Vl I-CV^L 


wl K: VC: K = -i-7rr 2 /i: -§-7zr 3 : nrh 
♦ 1 2 3 3 3 

=> = y7T r:^7Tr\7tr (Ul £,r = h) 

=> v - v - v = — • — • 1 

v * v * v * 3 3 

= 1:2:3. 

♦ * * 


8.19 Jfr 

(f 7t = 22/7 )->^LiJ 724 ly faffsf\ 

-U? V vil r ^ & ffj/ : f 


7241 lem 3 


Fig. 8.44 


V = 7241 -i- cu.cm 

7 i «• - 

A 3 = 50688 

3 7 

4 „ 22 w j _ 50688 

3 X 7 xr ? 
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Mensuration 




















j? _ 50688 x 3 X 7 


7 4 X 22 

= 1728 = 4 3 X 3 3 

r= 12 cm. 


8.20 Jl> 

(n = 22/7 8cm /A— 11352 cm 3 ^&lyHj£yCjTl 

r yjl R ifj*) • (J* 



r-N. \ 


v= 

^ r 

\ \ 




R 1 1 

8 cm / 1 

-> 

7T 4 (/? 3 - r 3 ) = 


J7y 

- 

U)|4^ 

X 

00 

U ) 

1 

II 

Fig. 8.45 


512 -r = 


cm 


r = 125 = 5 


/A_i^ 6L , r = 5 cm. 

8.2 


<i_ 30cm 14cm yA_j^j& lj*" I*jTl (l) 

Jfityd/' 4 7cm (2) 

? &IPX 1 / 250 At (*/ 

/•#,. 1628 V>^j£i-*H/L<s_37cm (3) 

4.5cm jl^lJl/lA^/V^ 62.37 ^l£l/>vAjrt (4) 
5:3 -<£- 2:3 i-s^Su* /A_i^Zlly*" 0 ju. ^i)f\ (5) 

4400 cu.cm. 5:7 6 Iff jUjJ/A_JAC ly*" I(6) 

12 f<^lfj)\g 66cm x 12cm (7) 

v*/'A(J r */L<£_ 3mm/A_i^&t/0y<£_ 28cm (8) 

? (ji 1mm / A_i^|f'(ij2) 
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I29cm j»\ 20cm '/*£} (9) 

44m _ nSJ^Si'/^L-^^^L-it 12m (10) 

-<£_ 14cm Jit 8cm i-^l 'fJ^ScbiJS (ll) 

l&_/»Jk 56 g 76 cm 3 ^Kt/t/f 

I fijOsi 14cm 8.4 tt cm yjl 44cm Ju l^Zl^ ^*lLSi'/*& (12) 

jfc-lf \$)\J>fs 12cm 13cm yjl 12cm <5cm 6ABC *il>l^k±Ajl (13) 

^cL \J&L- b \J\ 

jAd*sJl/l2it 100.48cu.cm f* 2:3 /yl^GUl (14) 

(^ 71 = 3.14) -A/^J^* 

9cm216 k (15) 

4 # 

0.7cmBlXi/j-- if^^ (Mass) &iftSu> y^(3li^ 200 (16) 

(kS*/ = ^ x kS^tfO «<£_ 7.95 g/cm 3 
10cm yi I 12cm ^^Lt^/^k-^(jiy>*lyil(j^ZljyCi£>Cil (17) 

ttlfjhjLt- /V^ \\52%fafyjAJZ\ (18) 

Klj14 (19) 

14cm ^ 7cm ^ (balloon) _(20) 

(Combination of solids) .8.4 

JiJcl-{J i&'J'i’tiiljc^iiii}tyis i£jijiS» */Jijf k 
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Men surd lion 















11.5cm 


(J> ifijjS)£<£- jiij J\2l (■ \s I [J&Jj o^ijf /J'u^6- t) / e ^ 

t~L ij) $d^\r£. JLvZl ttfL hifji tfL /*< jt 

-<z-[j) l^<£. J £<£. (J^i^y*^ 1^ 

&A/» 

Jjj'iftzLjJ = + £&{&],>/ 

fotLwS = + ^if.yLtf 

821 t> 

s 3.5 »> or si *& yli^A^ /t£/» yLix_rk<i_ ojfyi */l-X ifaX/Atf 

(ijt! n =^j-) 17.5cm 



, r = 3.5 cm ,r =3.5 cm 

jM,* = 17.5-3.5 = 14 cm 

v 

= ^siyliJ+ ^Ki</ 


= y-;rr 3 + -jxr 1 h 


7tr 


Fig. 8.47 


<2r + A) 


= f X 3 - 5 f' 5 x(2x3.5+ 14) =269.5 
V# = 269.5 cu.cm . 

1 8.22 JO 

8cm (Cup) u-ZlTl 

( 7i = ^-) r^- < r' 11-5cm 

:*r 


yA-a^ = Jbfjl- 8 

r=11.5-8 = 3.5cm 


Jl/jf h = 8cm 

V 

r = 3.5cm -y cm 





Fig. 8.48 


= 2tet + 2tzt/i = 27zr(r + h) 
22 v 7/7 


= 2X f X f(f + 8) 

=253 /"6/ 
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49m 



J&i 

J5 ,2r = 42m 
, r = 21 m 
h = 21 m 


Fig. 8.49 


8.23 JO 

49 m J U+ • iCcf -\f uCy,J*> jli*" !£<£_ Jj fc' J/'-Q 

(Czmd&)\J>£j'4j)eL £. i_ biiC£-<z- 21m (jl42m 

(Jn= 2 ^) -C-K6/6 ^ 12.50 

x*/ : ^ 

r = 21m 

jl*+l ^=49-21= 28 m 

(J^lA l=J~hF+^~ 

= 7 28 2 + 21 2 
= 7v/ 4 2 + 3 2 = 35 m 

= 2 nrh + izrl = jrr(2h + l) 

= ^-X21(2X 21+35)= 5082 
jjfoylf = 5082 m 2 
=^12.50 

= 5082 x 12 - 5 = ^ 63525 - 

8.24 JO 

<£~kj njt 4cm viI 8cm 

IfiliShij* -<z~ 8cm 

—^ ( (3^x? 5 t r J)i R : & 

l}»ji 

2R = 8 cm 2r = 4 cm 

=> R = 4 cm => r = 2 cm 



ii/ 

2r, =8 
r =4 


■ 8cm - 
Fig. 8.60 


jL-b-Siffll£/t ■/}£/ 

L^h = - r] 


241 





































=> y X 7T X 4 2 X A 

=> h 

h 


= 4 
3 

64-8 


X 7TX (4 3 


4 

= 14 cm. 


14 


2 3 ) 


8.25 Jfr 

5.6cm 


1.4cm 



/> ,2 r 2 = 7 cm 
7 


cm 


Fig. 8.51 


yt? , 2^ = 1.4cm 

r, = 0.7 cm r 2 

Ju'Mc/fcJuAjui h = 5.6cm 


2 ? . . 4 3 

jq h = nx y 

3r 2 h 
n = - 


4r 


3x-Jx-Jx5.6 
«=- f-^=- j- = 150. 

4x To x To x To 


150 J ^Sl)^ ^ Ji 4. 


8.26 JO 


44m j)\J- 50m (jt^- 15 14 

(j^ti = -y-) ? GkjUlfc' 21cm 


>f| Speed T5"lan7Rr) 
£>14 cm 


21cm 


M 


Vi 

\i 

\[ 

1 

f5» 

V 

V,V—. 

■ 




H 


vk(/jt = 15 ^ = 15000 K t ^ : f 

, 2r = 14, 


cm 


7 

r = m. 


100 


“ 50 m 
Fig. 8.52 


Hr 






-f- h 


h = 21 cm =^y m 
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^x <£> x Ah 
= tzt 2 X1X 15000 




2 1 x 100 X 100 x 15000 cu,m 


Ibh = 50 X 44 X -^jL 


U I* J!s? t 

•'• T = f^iiL Lj\JS>^Mj£J& 


- T- X (iw) !><r><15000= 50 , x44x w 

T = 2 ££ 

-Lj?s£ 2 

8.27 JO 

55cm x 40cm x 15cm (slab) 

(i^ 7i lcm j>\ 8cm ^7*1 

hi :c ^ 

= lbh= 55cm x 40cm x 15cm 

*1 l^* 1 



» * i 


4Ocifl 


Fig. 8.53 


2R = 8cm 

♦ 

R = 4cm 
JlV w= lcm 

♦ 

r=R-w=4-l= 3cm 


& 


22 


; x\{R + r){R-r) =lbh 
X/i 1 (4 + 3)(4 -3)= 55X40X15 

Aj = 1500 cm = 15 m. 
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Mensuration 



















8-3 JH 

t£25.5cmvil21cm (2) 

j)l I4nmi (3) 

->S(^}lf Si/L^ 5mm y^^rlf 

/Leg 28m yjl 13.5m &\£»* M/L^ij'/Jjs^LJ*'^ jl/H Jfl (4) 

-t/cXCc?3m 

i-^yitviljCL^ 12cm/A-4^£9 >E/j/ 48cm Jbf i | (Jt/^J'ki>j(5) 

u# y* -LjyQ^y^ji yi^Vt/* 

6/fe/L^_(jU(^Vi-Xl iSiJ'OiJjy^ij) U>/D* s *fO^-£- 24cm(6) 

-jyfj^(jU(jvfc\?j? 1.2mm 

«£- 24cm Jbrjlvjl 5cmyA-*^ jiv>* I L&/\JTi (7) 

10cm/A-^Jiv>*ll$i/^<^lrUillj 

12cm 6cm (8) 

? Ui— <’)$£//(JjJeJ~&*// 

v • * y v 

G~’~shJH£££. 5cm/sec 7cm (9) 

9 If ( •* V ? H / 

c^^X^.Skm/hr^vjZli-^lwXl^^ 10 cm^>Ji£jlj^l^<^ljJl/illOm vjI,A 4m (10) 

^> yLyj>7 12cm vi I 2cm 

-C# 12cm vi< 4cm ^jp\tjJ^<u^bjzj/&ijjl\£-tJL^- 40cm (12) 

fcl^ljALjL^IrlfllU’jjZ; IPvAjtf fjU 20cm M/jl 
jtjiy&i}\fi>)£L / £>jL* ) 4mm /ii/<£- 12cm (Jbfsbjl 8cm &_iLXl (13) 

T trUUUj 
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6cm >< 12cm 15cm ji\J& 12cm (14) 

?Z1 '/'2l.<Z- (£Jlfhjs‘ lr sC>) jfc<_i1t/fji(Jj^j^ 

2m 4.4m (15) 

20cm4cm(j!-4(/^ZlJl(jic^-^t‘^ 

✓ ( ♦ *♦ •* V i y i ♦ 

f £h£<) l 

\jtjf^jj‘\-<z-i}yii$/.<z~>z£j<<z- 18cm32cm (jl^Jl/* (BuckeOc^LjljJ^lt-Zl (16) 
-(j**/vi&(./124cm 

^iLXi^ff JyiJ&<z-iJ'L<£- 14m lOmiJlj^fj^^lrifby^l/Cfl^iJ^fy^l (17) 

l/jlfi>})$-£- 1*If Lb< (Platform) 20m x 14m 

8.4 

-iyCi^*iy 

lcm 1cm (l) 

(A) k cm 2 (B) 2k cm 2 (C) 3k cm 3 (D) 2 cm 2 

(A) -^xh sq. units (B) y7r/i 2 sq. units (C) ytf/i 2 sq.units (D) y xh sq.units 

-<£_^U*Zl. i^GoAjW 5cm 80cm 2 6 s>IjZI^Ij*" 1/ju ^IT (3) 

(A) 400 cm 3 (B) 16cm 3 (C) 200 cm 3 (D)^-cm 3 

200ti cm 2 JjJ njf(L -l (4) 

(A) 20 cm (B)25cm (C)30cm (D)15cm 

b jl/jLtfljtf a s&Jrffufcifi'ljjjkft*# (5) 
(A) Ka 2 b sqcm (B)2^a6 sq.cm (C) 2^sq.cm (D) 2 sq.cm 

^&) 'fhy 120 cm 3 f ITt-Zl (6) 

(A) 1200 cm 3 B) 360 cm 3 (C)40cm 3 (D)90cm 3 
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Mensuralm 







ljl/)lljvy(fj'lpyr 8cm vjI 12cm (7) 

(A) 10 cm (B) 20 cm (C)30cm (D)96cm 

it 10cm vjI 1207icm (8) 

(A) 12007T cm 2 (B) 600# cm 2 (C) 300# cm 2 (D) 600 cm 2 

'/"toft;/ 1271 4871 (9) 

(A) 6 cm (B) 8 cm (C) 10 cm (D) 12 cm 

Kii^Xy>7 48sq.cm jj&jfijiS 5cm (Jl^l (10) 

(A) 240 cm 3 (B) 120 cm 3 (C) 80 cm 3 (D) 480 cm3 

fu^tSd&o 2:1 jsI 1:2 l/A— 1 OK. ^> * iSiJ (ll) 

(A) 4 : 1 (B) 1 : 4 (C) 2 : 1 (D) 1 : 2 

3jifctf r £-\fdx 2cm(12) 
(A) 87T cm 2 (B) 16 cm 2 (C) 12# cm 2 (D) 16# cm 2 

2cm (13) 

(A) 12 cm 2 (B) 12# cm 2 (C) 4# cm 2 (D) 3# cm 2 . 

y^7T (14) 


(A) y cm 


(B)|cm (C) fern (D)|cm. 


>^V(/9:25 (15) 

(A) 81 : 625 (B) 729 : 15625 (C) 27 : 75 (D) 27 : 125. 

'a'6 l/v’ v ^ >7C-2^(jyLXl (16) 
(A) 2 # a 2 sq.units (B) 3 no 2 sq .units (C) 3 na sq.units (D) 3a 2 sq.units. 

tfjljlx /&/ IOO 71 Jjjr (17) 
(A) 25 cm (B) 100 cm (Q 5 cm (D) 10 cm . 

f&/ 36ti fa/Slfi (18) 

(A) 12# cm 3 (B) 36# cm 3 (C) 72# cm 3 (D) 108# cm 3 - 
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(A) 6x cm 2 


i 2 ti '/jjjfjftfs ( 19 ) 

(B) 24 7r cm 2 (C) 36tt cm 2 (D) 8^ cm 2 . 

(A) 1 : 8 (B) 2:1 (C) 1 : 2 (D) 8 : 1 

(A) 12 cm 2 (B) 8 cm 2 (C)16cm 2 (D)18cm 2 . 

4:3 UlfM&Surf fiij.f'S)) (22) 

(A) 16:9 (B) 8:6 (C)4:3 (D)3:4 
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PRACTICAL GEOMETRY 



Give me a place to stand, and I shall move the earth 

-Archimedes 


p ? 9.1 

C. if'cSctj Bi 3000 f 

f ‘ < ugu u~ t&i -tL. Z-fijAi zL 

<\ytj <d5 £) £. ijritz-* L~ f&l£ s Put t/* M-Zr 

ifij jXX <£j^fL'\L ji oji^p 

jij. j)i ijP^‘>-j£ e> iSO^^-i U»yb <z- ij. 6 u^jc iS^if 

^lrl) 

lT j£bj-> l <£-t/l> c/l//<^yljf(secant)C/ ITJ^ <d? 

_<£ll 



Q bjj C 

/ \m 

PQ (secant) fj IT k>s t^sbj)\ 

iV\WyAM. 

«Ji6f^l/;i^PQ^UuiwZlPQ 


uA*£ fa&S&Ludf&'e&zj 

B‘ 



Practical Geometry 





(598 - 668AD) 

( U l ^ if*''<j \y)Pi ^>js ) 
“C’bv^tfr'lfly” is. 

fAjt) U ^j<C- ipj tv 'C 

’ ,^t/ 

i 

lfj—b^j^ s J)'r,q,p 

L. ifi fp". /If j>j> ip 
-c-L}<JO j cf/ -{/i/tyi* 

i^W) 

3 J= V (t-p) (t-q) (t-r) (t-s) 
2t = p + q + r + s 


249 












j#(Jjip<£pq -Ljf li^PQy j 

\J\^ CD j>\ AB-£^fu'/i;bsMj)ILf^fj)sJ$J?t£L^sb CD j»i AB l« 

CD Jjl/^ AB Sjt2-ftjf jA\JVl—bd; MjjILsi-JIj 

_ i _ “■ _ t \ _**_ * y _ v _ 

Ap-d p 

2£j$$J£>3JS4. /b<ijtI^j^dp -£_l/"ll2(j£ J*''' 

V ** | i — *• 

4 -U?ds D J» I C, B, A Is J»\ U, h, h ^ -U1 

u AcsvV&£<-}s» h, 1 3,14, h ^ 

-iJt <%£{/[/&— lbs P fk> li {JL^tAjf^/ P 

-£-\f\fjb)±J? P JS>b/}*£i£ AP y A $SsA\jf} 

0A1AP jtA OPA, *ilyWl?^ 

OP 2 = OA 2 + AP 2 Ct>] 

AP = V OP 2 - OA 2 

: -O^SusV/Uiy’ 1 ’ 9.2 

(i) 

^XJl^l/ yj(ii) 

9.2.1 


*•=_ 


9.1 JO 

(<CA^fA/) P yi<^. P JS/jTUyij 3.2 
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= 3.2 f 




-4-13.2 j)i/cli^}/ O (i) 
.*_D./ OP P JwLtWlj (ii) 
OP ZlLtiiJWfijZf/f P (iii) 
-* LM = MN ftfd&bJ’U'' N j»\ M qj} (iv) 
-if PT ZMPN (v) 
-l*J1* T’PTJlfjfa) T c- TP (vi) 


1 

| j£_U —i 

p _ I 

y P PT PT OPf?^^^ P 

V *t k it * ^ ** 1 ♦ 

k 

H 

* -■ 


UKTu^l/^^Jui^>VV 9.2.2 





-fazij) U-*Zl/j- j IJ £/ \ifLCw}) fa-lb f 
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9.2 Jt> 

-d- P JS$JC\^ Ji -iLJtohJftySuJ/' 3.2 



-Z r b.»sbjZ\fl- / £u^/' 3.2 f\j\.?/f O (i) 

-^PjSLf^^ (“) 

PQ p (iii) 

c^jb^Slyfst-.s'bR j»\ Q, P ^f-O&'Cj’O'^ R Q ji\ P (iv) 


-Onjt (Counter clockwise direction) 

-4_D./ QR^I PR (v) 
ZQPT = ZPRQ P (vi) 

VPT T' TP (vii) 


9.2.3 


-& (ii) 


/ 0/A JVz/, Mathematics 


252 







9.3 : Jl> 

/“ 3 '■ Lj 



X 


(i) 

-4^D./ OP J)^d& p !>£/'' 7 ^0 >/* (ii) 

-^r^y M / OP OP (iii) 

MO M (iv) 

-£b<L/^y T’ vjI T /jjsbjjv (v) 

-UfOTlC>^-4-lt/ PT' >jl PT (vi) 


J>*L/I/ PT = 6.3cm 



jt A OPT ^fyWl? 

w M 


PT = V OP 2 - OT 2 = V 7 2 - y 


= V 49-9 = V40 


PT= 6.3 X (fe/) 
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9.1 \f* 


— fi )\-tfjjtOObJjl 4.2 (1 

-4-k S 5>b^B>5^/'4.8 (2 

PB j»S PA oTlA^yb^L^. P 13 (3 

(Jr'l/_<£_yii 1><£1/" 10 <z~'f/£. <L- j b <jTlZl6 (4 

-¥iA 

9 c-'f/L (5 

9.3 

tin 

-■kL/LjjjSI k'fjjl ‘fjUtJjjf (djelf (ii) 

6L I* d GV &s 










-£-d v'Cs^ Ui (J OiJ<C l/L ju i I v JjrC^ < #> K/l 




c^sj. 


-£f AB i»*£t£J? (i) 

-^b. Z BAX = Q M A (ii) 
AY 1 AX (iii) 
-<L6> "O" / AY AB (iv) 

nr 

-4-OA ^/l^//"0" (v) 
-4-JJl/ BC Vjl AC-^CJ&X^&^P (Vi) 

A ABC (vii) 

-<£_ A ABCdJ^i-$<z~jZjP^&£L-lii 



AX 1 AY y Z XAY = 90° 


-<£_ OB = OA 

-Jl±>ti>Ls<^;\s C vjI A AX 

Z BAX = Z ACB (^J>Z1^-l/I/) 


AABCi ,AABC 2 ,AABC 3 .... 




Ci, c 2 , c 3 ./» 
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e/l 9.3.1 

9.4: JO 

-<z-f 4.2 JuSb&L AB ^ C j»\ ZC = 40° < AB = 6 /S'<£^L}^ ABC 



AB = 6 X &bV>L\ (i) 
X -kJn ZB AX =40° *)\js AX (ii) 

-if AY 1 AX (iii) 
.Lb m/ AB^lLb "O" / AY AB (iv) 

-4-1* OA f&\.'f/f"0" (v) 


iU&tfjlL AB 

Jtyfr 


-£- 40° ^O’lW AKB (vi) 

-t- MH = 4.2 / S'£\j€>Tj}^\ "H" MO ( v ii) 

-Lb C Ji\ C t-lb* <if CHC' ijjlr*L AB (viii) 
-4^-dJ^Ll / A ABC (ix) 

r - 

A ABC' 

t 
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9.3.2 
9.5 : JO 

-X AM = 4.5/' jA ZA = 60° ; BC = 5.5/ if* ABC 

BC = 5.5/ < ZA = 60° ifcp AM= 4.5/ jt ABC -</f \b 



-gf BC= 5.5/ (i) 
-x ZCBX= 60° SZr^L}/ BXyfi (ii) 

-2f BXLBY (iiO 
-<Ll$y m/ BC jA y 'O' f BYZ'Mlls'nS/ti BC (iv) 

v v y 

OB StfVf/Z O (v) 
-4-Sljfji; 60° jt BKC sfj} (vi) 
-£_lfe A’ js\ A ijZ')))S<t—y'bfl—J*>'~** > Z4.5 S\J\,Z// M (vii) 

-£-±£*^LA'BC l A ABC (viii) 
( * ** 
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9 . 6 : Jfr 

Jr»X G'BC ^ A jtjtjst ZA = 40° < BC= 4.5/" ABC 

BCc^Al 4.7/' 


f AM = 4.7dr>M BC ^ A ?ZA=40°‘.BC = 4.5/" ABC^ : ^L/Ij 



57 15J7 (iiO 

•i^K> m/bCj>Is 'O'/ BY£&L*'t\ejSf BC (iv) 

V V V 

»y bijTl'^L/^Li^ OB O (v) 


40° fjVcit BKC/i\jl (vi) 
-<j6 A'Jit A /iSljXutfu?AiS^stiftLy#^ /*4.1 f^f/f M (viO 

AA'BCjit AABC (viiO 
CZ f CB (ix) 

♦ 

j£ AE1CZ (x) 
AE = 3.2/" (xO 


/ 6W J7^< M&thtmatks 
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9.2(3** 

48° Z5 = 5.2 X (1 

/"4 £,&IG'PQ^ Rvj< ZR = 60° ‘PQ = 6f »>ITjfPgi? jTl (2 

-<£_ /'4.5 6^'^PQ^ R>j» Zfl = 60° ; PQ = PQR ±&jZ\ (3 

6 BC k>{jr>^ A J»\ ZBAC = 40°‘. BC = 5/" utl>jZ if-'<£<-£* ABC ±&JA (4 

-C-/4 iU 

6ht{fs£j£ BC^ A j»\ ZBAC = 40°f BC = 5/" »>ITl ABC (5 



9.4 

v jf tT-c£ 4 ^iT^v i yj>? d ^ ^ ? if 

(J^ l?*(JrL(^? ( Supplementary) J^Z.3V<£-it £*<£• 

^lT^ -f-t* 180 ° tfjl* 
/Zl wS^lT 

' 4J> 4# 4^4 ♦ 



-£_l* AABD L 

H H 

j'L/wjTl 5C vjl Zfl 

«• v 

04 f\j\.f// O 

«* M 

Ji\'£^ D i/w% 

-*UJ./ CDvjMD 

H 


(0 

GO 

GiO 


(iv) 


Uvj ABCD J (v) 

i v V * ♦ 


_<C (^ /^U r^S U vj (iu^ l£ £_ j |^ 1 k-' l (/I 

^jUtJ^yj(£^£ (iiO })»3j)\^i3 (iO S3i-Cij3l£?rf (0 


-Jj tljAr*>m£ij3l <L-3V<~Ci <2^33 (vi) <d_iUo£;ilikfi-Xl (v) ^3^3333^2^33 (iv) 
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2—)}s : I A 

If * r 

9.7 Jt> 

-0*AD = 4.2/* 5C = 6 /7 = 7/7 /fl = 6/“ ;45CD jTl 

/C = 7/" AB = 6f jt ABCD : <£_lAj 


/D = 4.2/' 5C=6 / 





AB=6/' (0 


6.5/" B A (iO 

-^Y fc c ^ ^ 

-C^Vy O Z'j£jsl\$>M AC j»\ AB (iiO 

7 V 

-t£fe»>b U^*<ABCdJ^^L .fijsJi (OB = OC ) 04 J’^VJ'/f O (iv) 
-^/c^ D Z ‘SLV'u'h A (v) 


-4_ii/ CD vjl /D (vi) 
ABCD <u 
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i: H f*' 

9.8: JO 

.<J* QS = 1/ j>I PR = 7.5 / < QR = 6/ < PQ=4/ PQRS 


QS = 1/ j>\ PR =1.5/ < QR = 6/ < PQ = A/ : c/fii 



-gf PQ= A/ (i) 


/1.5 'f/f P (ii) 
R fj'flcL£<L-CiJ}j>\UACj&^£J)/6 Q (iii) 

-c/lJ./ QRjJPR (iv) 


-c/k> O QR J>\ PQ (v) 

-^b^ybi^y PQR £j>fl-/>U^(=OQ= OR )OPf&\.‘f/f O (vD 
-2bf L * S f&lf/f Q (viO 

RSj>\PS (viiO 

«♦ 

PQRS v 1 (ix) 
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: III f*' 

9.9: JO 

j>\ ZABC = 80° < BC= 5.5/" < AB = 6/" Jt[/'-'<£^ ABCD jtf 

-U* AD = 4.5/" 



~'Jf AB = 6f (i) 

-* ZABX= 80° /^LA/< BXc- B 00 

y 

-4-Ul/ AC -<Lfcy C / BX /“5.5 f&tf// B (iii) 

-(J^Vy O^L5C vil (iv) 
ABC (OB = OC=)OA O (v) 

-£bffc D i\j'kAfL-jtAj2/‘AJ5 ftftf/f A (vi) 

t/ CD vjI /D (viO 

#• 


ABCD <wl (viii) 
6 w * ♦ ♦ 
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i) jjiAfij : : IV f*' 
9.10: J$* 

j»\ FG = 6/ < ZGEF = 50° * EF = 5.2 / EFGH 

-SiZEGH = 40° 


ZEGH = 40° j»\ FG = 6/ < ZGEF = 50° < EF = 5.2/ ’■ cjf £ j 



~yt ZFEX = 50° EX; E (ii) 

y v 

G / EX/6 f&lf/f F (iiO 

-4-JJt/ FG Civ) 
-ji K> 'O' VL /uJlW^J*FG j»\ EF (v) 
( = OF = OG)=OE 'O' (vi) 
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Practical Geometry 


H jtiftZ&yi ZEGY= 40° GY y G (viO 

v y y 

-4-U./ EH CviiO 
EFGH 

t w y * ♦ 












: V f 3 ' 

9.11: Jl> 

-iJxZSQR = 70° j»\ ZPQS=40° <ZP = 100° <PQ = Af PQRS^j^ 

ZSQR = 70° j»\ ZPQS = 40° <ZP = 100° < PQ = 4f : 



:OK 

PQ (i) 

-x ZQPX = 100° PXs P (ii) 

-l£j*Ls s/px vjlQY -x ZPQY = 40° J^&A/ 1 QYs Q (iiO 
_l/K> o PS Ji\ PQ (iv) 

-4-be^l^l^ P05 OP ( = O0 = 05) S^vS/S O (v) 

-AS/ 7? Z50Z = 70° 0Z ./ 0 (vi) 

-4-iJl/ 7?5 (viO 
Pg7?5 
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: VI f 3 ' 

9 12 JO 

AB\\CD J>\ AD = 4.2/" c ZABD = 35° < AB = 5.8/" ABCD^j^j>j.S\ 

AB\\CD jsi AD = 4.2/" < ZABD = 35° <AB = 5.%/' : 





^_/£a/£>/ fiAT^2LlTt/Ajfll(>"4.2 A (iiO 

O f<L-/» t AD jA AB (iv) 
UJ£({ ABDd^2_/Li^ ( = OB = OD)=OA 'O’ (v) 

-*-/$/ C y»\<C^b Ul-AB DY) DY\\ AB DY (vi) 

-£_U./ 5C 
++ 

-4 S->* ABCD V 1 (viO 
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.1 


9.3 / 

• PS = 1/ J)l OR = 5.5/" < PO = 6.5/' jJ TOSS 

-0* PS = 4.5/' 

vil BD = SS < AD = 4.8/" < /£ = 6/" -^-^ABCDtf^Uvi^ jCl .2 

-U* CD = 5.5/" 

Z0W? = 45° < £>/? = 4.5/" < PQ = 5.5/" PQRS ft^jjj. jtf 3 

,U*PS=3/" vi! 

vi! ZD = 4.5/" < AA = W> < AB=lf jZ [/''£*&*ABCD^j^j. JA .4 

-Cif 5C = 5/" 

< LM = 4.2/" < KM = 5/* < KL = 5.5/" j! KLMN^j^jsj. JA .5 

-\J*LN= 5.3/" 

vil FH = 6.5/" < EH = 4.%f < EF=1/* jt EFGHfj Uviu, jD .6 

-Uir EG = 6Ef 

vil 5C = 5/" < ZZBC = 70° < Z5 = 6/" </ ABCDifj\,j>j. Jfi .7 

-U* ZACD = 30° 

Vi< < Z0PJ? = 35° * 0J? = 4/" < Pg = 5/" u£ PQRSifj^jiJ* JA .8 

-O* APRS = 70° 

vil Z5/C = 60° * ZZPC = 50° * Z5 = 5.5/" gJ ABCDf"j\^j)j. JA .9 

-<Jif ZACD =30° 

vil PC = 5.5/" < ZABC = 110 ° <AB = 6.5/" g! ABCDif^ij. jtf .10 

-gif ZP || CD 

T j»2L^|Y 

-^truiviy^^‘1 

J/vlf jvl^g-gite»ilv£i~ JA 40 (//(Jc^^lrlf LiiOyivL^Lv vUlg&ii glZ^^glgTl JvjVgll^ 

-^Irlf (IMU) ^fJ^ijZ 
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(GRAPHS) 



I think, therefore I am 

- Rene Descartes 

V 10.1 

's-UjtZ-ftilts 
c— -Jt fjjjf cl-<L- fi) i-jTi \J" j ijAf 

(f*lU-CL- C&yi J^tl) 

- ig zLAjt bZL<C*ff(jjSi$ k^lfd U»l y 

L A l yUAj'ki- If iC 

t-iAA'* A'^ ^-cAi Ab cl£l f * i} 

JAA£/tfj^<jj AfjiA f^y^diAA. 

-t nd&'-r'V^&iSfs 

(Quadratic graphs) isA^s&jiM 10.2 

I-- - -1 '-*? h 

f B VJ< A jif-t-ftiJil / : A —» B SjJj) 

(V A {M|A:eAj=/W} P-JIJls 

’/’ Vjyj^yb ^r“y 



>/AJvl^ §€ 



(1596-1650) 

<y</ 


Zl J 1^ i 


(oblique line) dTlfC 5 (/ 7 = /(x) = ox + b 3 i-4f4 f 4 j. U 4 

'a* uJlk' uftiZ— yi 

6 y = m = ax 2 + bx + c , a * 0 A j AAA^-~ -{jjijA^A 

2^lr^i'kA(Parabola)j&Ji>^Ju^^ff^/yfCPll:iJil(£y A**^ jA 1 

~u2 i^Af/jt Ajf 

-&tbA 

Graphs 
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y = (x+l)(x-2) } y = ( x +_4)(x + 1)(* -2), y = H ( * + ^ + 1)( * “ 3)( * _0 ' 5) 

2 CtjJifiJ-j} 3 4 

jy = /(x) = ax 2 + 6x + c I/J’l/O'£ 

a* 0 a, b j>\ c Jl£ 

}> = ax 2 + 6x + c 

(x + ±)\ = l(y + ^- a 4ac ). 

W ^{ y + ~ 4a aC )-°- 

y (~^’ 40 4a ^ ( Parabola ) ((3^)^* 

x = ~~ 2 a~ y = 4a ^~ ^ Js?^ a>0y^ 


S*l£iJ'&£x= --£-. v = 4ac -fc 2 ffiyia<o/\ 

2 a * • ' 4 a 

* c/frj jil J 



>> = ax 2 + 6 x + c 

lA 

o'lVja 


1 

7 = 2 x 2 

a = 2 , 6 = 0 , c = 0 

( 0 , 0 ) 


(i) 

y= 0 (ii) 

j/-y lx=0 (iii) 

2 

= -3 x 2 

a = -3, Z> = 0, c = 0 

( 0 , 0 ) 

cT 

lf*jCuj£ (i) 

y =0 (ii) 
$$ji(j£j‘'&£.x =0 (iii) 

3 

7 = x 2 - 2x - 3 

a = 1 ,6 = -2, c = -3 

(M) 


(i) 

S**&sl£ls3l£ y =^4 (ii) 
J^J^Zlx=l (iii) 
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: y = ax? + bx + c M* 

y x Z-yitL-Jjy = ax? + bx + c (i) 
—£^l_.✓ 1^ 11^/^ (ii) 

j iy< ^{J~; y = ax 1 + bx + c (iii) 

10.1 Jt> 


: if 


-2f£s6 y = 2x 2 




-3 

-2 

-1 

0 

1 

2 

3 

9 

4 

1 

0 

1 

4 

9 


8 

2 

0 

2 

8 

18 


f/<,**&'!i - 3 , 18 ), (- 2 , 8 ), (- 1 , 2 ), ( 0 , 0 ), ( 1 , 2 ), ( 2 , 8 ), ( 3 , 18 ). ± 6 $ 



Fig. 10.1 


_y = 2x 2 

\£-j$-y (jr-<£- (symmetrical) if&sj/-y m (i) 

ljl>l3/* b£-j/-y 

(mirror image) 

-Ul Jyi uf^lf .y x (O (iO 
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Graphs 








































































































10.2 <> 



y = -3x 2 





2 

X 

-3 

-2 

-1 

0 

1 

2 

3 

9 

4 

1 

0 

1 

4 

9 

y 2 =-3x 

-27 

-12 

-3 

0 

-3 

-12 

-27 



(-3,-27),(-2,-12) ,(-1,-3),(0,0), 


(1,-3),(2,-12),(3,-27) 

** «* » 

if 

y = -3x? 


x (O^T y = - 3x 2 (0 
(O (ii) 


tJijfic}/ ax? + bx + c = o 10.2.1 

(OtT 7 = ax 2 + bx + c 2 —/cX 1 C" sfu >J x? ax? + bx + c = o 
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10.3 t> 

x 2 - 2x - 3 = 0 

-#*/>*- 2 ,- 3=04 : <7 

^IlT y = x 2 -2x-3 = of<Lu?£ 4 e- - 3 ££ x wl 

SJf 



-3 

-2 

-1 

0 

1 

2 

3 

4 

X 2 

9 

4 

1 

0 

1 

4 

9 

16 

— 2* 

6 

4 

2 

0 

-2 

-4 

-6 

-8 

-3 

-3 

-3 

-3 

-3 

-3 

-3 

-3 

-3 

— 

12 

5 

0 

-3 

-A 

-3 

0 

5 



(-3, 12), (-2, 5) , (-1, 0), (0r3), 
^*(1,-4), (2,-3), (3,0), (4, 5) 
- i—Cl/A B8 /j I '£z. 

(3, 0) Vjl x if* 

^i/e 

-ijt 3 vjI — 1 x 

-f-{- 1> 3} sj£J!£C$ 

: 

_<£_ V = 0 x (i) 

c ^ V 

Jyjlk£->ur^lT j> (ii) 

"fc^y) hi !<£_ Zl v/ x 

i w V v** w ^ 

x=l (iii) 

-(f-i y 


Graphs 
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6 y = 2x 2 +x-6 = 0 j&j&Silje 3 


10.4 t> 

-Rifle's/ 2x 2 + x-6 = 0 

-sf 

“3 6 x 

-t/f 2— flsjljJlJ?"* -<V^L 


2 

X 

-3 

-2 

-1 

0 

1 

2 

3 

9 

4 

1 

0 

1 

4 

9 

2x 

18 

8 

2 

0 

2 

8 

18 

X 

-3 

-2 

-1 

0 

1 

2 

3 

-6 

-6 

-6 

-6 

-6 

-6 

-6 

-6 

OtJ 

UL 

0 

-5 

-6 

-3 

4 

15 



(- 3, 9), (- 2, 0) , (- 1, - 5) , (0, - 6 ) , 
-^^ABD(3, 15) jjI (2, 4) ,(1,-3) 

(Ojlji-jf J'V J} 

'Z'siSy = 2 x 2 + x - 6 = 0 
(1.5, 0) j»\ (- 2, 0) AC$jG/-jc f 

-4-jS$ 

{-2, 1.5} 


f£ <£-L. f^^csf 2x 2 + x-6 = 0 

-LjJfi,}j\ 

y = 2x 2 (i) 
y = 6 - x (ii) 
$l$J£i (iii) 

2 jc 2 + jc -6 = 0 


/ 0^4 ACrf6m£d£f 















































































10.5 JO 

2x 2 + x - 6 = 0 (jl/ 1 - #pS y = 2x 2 

. j* 

~U^S^fSJj~Ul bpS y = 2x 2 


H 

-3 

-2 

-1 

0 

1 

2 

3 

9 

4 

1 

0 

1 

4 

9 

y 2 =2x 

18 

8 

2 

0 

2 

8 

18 



-Jl (1.5, 4.5) Ji\ (- 2, 8) vf 

_t£ 4.5 vil - 2 jc ZlAIS^I 

-£- {- 2, 1.5} 2x 2 + x - 6 = 0 


Graphs 
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10.6 Jfr 

x 2 + 2x + 4 = 0 ^b\jiIy = x 2 + 3x + 2 

: if 

-uZ fe dwtf y=x 2 + 3x + 2 


2 

X 

-4 

-3 

-2 

-1 

0 

1 

2 

3 

16 

9 

4 

1 

0 

1 

4 

9 

3x 

-12 

-9 

-6 

-3 

0 

3 

6 

9 

2 

2 

2 

2 

2 

2 

2 

2 

2 


6 
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0 

0 

2 

6 

12 

20 


(- 4, 6 ) , (- 3, 2) , (- 2, 0) , (- 1, 0) , 
(0,2), (1, 6 ), (2, 12), (3 ,20) 

Jl* &>i/L4-D. ^ J^iyi jlAti wl 

^ = x 2 + 3x + 2 tf 

a 2 + 2x + 4 =0 t-J 

=> a : 2 + 3* + 2-x +2 = 0 
=> y = x — 2 •/ y = x 2 +3x +2 

y = x - 2 js#L x 2 + 2x + 4 = 0 

y = x 2 + 3x + 2 ji\ 

-U$P'\S$! S 'k y = x- 2 fzJ 

-ij y = x- 2 t-J 

•«* ** » ♦ ** •/ * 


Fig. 10.6 

US/ _y = x 2 + 3.x + 2 if , _y = x- 2 
x 2 + 2 jc + 4 = 0 


X 

-2 

0 

1 

2 

y—x — 2 

-4 

-2 

-1 

0 



/ 0x6 Jxi iV1^6*v77jXra 
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10.1 if" 


(i) y = 3x 

(ii) y 2 =-4x 

(iii) y = (x + 2)(x + 4) 

(iv) y = 2x — x + 3 

(i) x 2 — 4 = 0 

(ii) x 2 -3x-1Q = 0 

(iii) (x — 5)(x — 1) = 0 

(iv) ( 2x + l)(x - 3) = 0 

x 1 - Ax - 5 = 0 tz-jj.JfL y=x 2 (3 

1 x 2 -x - 6 = 0 y = x 2 + 2x- 3 (4 

2X 2 + x- 10 = 0 y = 2X 2 + x — 6 (5 

,x 2 — 2x - 15 = 0 cL-iA\$‘\l££'p*/ y =x 2 -x — 8 (6 

x 2 + 2x + 2 = 0 _y = x 2 + x - 12 (7 

(Some special graphs): 10.3 

^(A*-r^ i£ (3 1 ?k"-4^ 

(Indirect variation) (ii) (Direct variation) (i) 

^JL^_fo? y = kx <£.j)r£iSk x,y </\ 

_y = — 0^1 ^ JxilS kc^iJ^JtfijZ* r ^${Jjfi /t £x,y(J'l 

x i 

(Rectangular Hyperbola)ti ^4 -7^4^|f'* 

-(( xy = k,k>0 -^-IrlfL/”' 

10.7 JO 

ifA 1 SX J 



2 

3 

5 

8 

10 


8 

12 

20 

32 

40 
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Graph 


6 y x = 4 ,/fe 

♦ H " ^ / » V * 












-f -y x Jjjf 

y = kx J^yifj 

J^*asH?kjl* ^ ^ = k 

x 

-<z- (constant of proportionality) 
\jf t e-Uy£\f\$3 


y = 4x 

(2,8), (3,12), (5,20),(8,32),(10,40) 

vJxf 

-<£_ y = 4x= 16 J<z- x = 4 i ~xS<z-C\» 

10.8 Jt> 

b^v£ oh J&c-j & j^jTW2^0 Lf‘J?l/ B f IZ*^ A f 


tij 






X 

2 

4 

6 

10 

12 

y 

60 

30 

20 

12 

10 


yj£\$\Jy^i£.<L <z. \jQti — ifj{fef j 5 fiJ'l (i) 

40 CiD 

i *f / 

: \f 

-£ r xy= 120 suite 
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>,= ±20 
X 

(2, 60) , (4, 30) , (6, 20) , ^ 
(10, 12), (12,10) 

- it ^ ijriyl $ u 1 

i — flZ—f'c-j Ovj /£$ 5 (i) 
— f<LMuto4 40 (iO 


10.9 Jl> 

(j£ 10% (senior citizen^^iJv^tJfei-Xl 

: C» _ ZZjf^siSc^J \J\ 

J^j«j&&££L-f\y e \e)y‘ X 45 (iO 650 (i) 

•J 


(5§§| X X 

100 

200 

300 

400 

500 

600 

700 

sy'tjJtJ*^ X y 

10 

20 

30 

40 

50 

60 

70 



Fig. 10.9 


C ' J,i y= \o x < r A '^ 

- '<£j£f'J'<z->j4 Jjj? 

H 

? 65 ? 650 (i) 

V I 

<L/tf ? 450 ^£_X^W X 45 (iO 
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Graphs 

















































































































10.2 

l3 J^t>~ U >$-£- ~^ff'c—j DO //£$ 40 c/*wXl (l 


jijPiSu^^P 

x 

2 

4 

6 

8 

10 

12 

y * 

30 

60 

90 

120 

150 

180 


f^j^7J^^^2Cijt ? 165 (ii) ^ <*f.^ij) U- (i) 



-SiTkiH jjji\Zijf^siS{J 9J0 tilsjfj. 

xy>?y=12^ (ii) yikx=4./l (i) 

££r»jiHJ.VJI l^f'^yl—yi Z— '—^t J> ^ <£- ? 15 \^a >)))/^,UTl (4 

(proportionality constant) ISc^rl? (i) 

3 (ii) 

<&cj\ij)£*i tS y Jyi x = xy - 20, x, y > 0 (5 

jj>z~£iS xPtf y- 10 f\j»\ 

^J/* 1 I(J^Ji><f (6 


jljPlSlJiJiJj 0 

X 

3 

4 

6 

8 

9 

16 

jlxPtS(JP J 

y 

96 

72 

48 

36 

32 

18 


: y9\Lj»L\iCJ 

Jly'ulJtz. <L ^ -1 

c>^U^Lc/f^-2 
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oUlr 


STATISTICS 


If is easy to Ik urth statistics. if is hard to kii fix truth it 

-Andrtjs Lhmkds 

JUP 11.1 

\Jj‘ fc/tf lfjz> l v ^ iWl jjl 

Zl l£ (j£ 'c£ <£~»^ (^9 j > {/• iJj b ^ k='t> I?'” 

i?* iL tCJf£ zL £<L $»j\ u*i & t|L 

M. ^ id^L l«i_ /}>’Jf\ji\tL <C 1 f 

-t/f (^(fe Ij 

i_ (J.F.Baron) 

jt jh <j£ (Elements of Universal Erudiation) 

ir'i-^vc^iM d'-u< 

_<£_P«Jl> 

- if 3JJ^d~ 

120, 62,28,130 (ii) vjI 82,74, 89,95 (i) 

85 VjI 



JvlP < 

C^i ' 

^Jjj £1 . 

i_J 

k-cy'lOU^I 



(1857-1936) 

cici'i 


Jjfdb d^ 1 
Ujfi-d? (3t * df/s> 

UjyCi/L? iC/^^l 
J*/ 

i? ‘ Uc&/ "j frtLiJ^L- JifijZ 
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hS" <4" 1 oj I^Z/lJ lSd&L$ 'f/J/ 

(Measures of Dispersion) yt£;|pl -11,2 

(Jr/V < (Range) (Data) 

(S.D) wi[/< JvU^vjI (M.D.) (Mean Deviation) _ji/( W • (Quartile Deviation) (Q.D) _Sj/l 

(Standard Deviation) 
(Range) C^t .11.2.1 


-4 


(Range) ^^ 

= L- S 
L-S 

L + S 

-^Hyji-c/ 2 ’ vil J^>lT 43,24, 38, 56,22, 39,45 11.1 Jt> 

22, 24, 38, 39,43,45, 56 : </ 

S = 22 L = 56 

C^jj = L- S 
= 56 -22 = 34 

— 56 — 22 _ 34 _ f\ a i/: 

“ 56T22 “ 78 “ °- 436 

42.5,47.5,48.6,50.5,49,46.2,49.8,45.8 13 lAs^U^I 11.2j0 

--tjl , 43.2,48,44.7,46.9,42.4 

: tj y 

42.4, 42.5, 43.2, 44.7, 45.8, 46.2, 46.9, 47.5, 48, 48.6, 49, 49.8, 50.5 

-<£_ S = 42.4 L = 50.5 

=L-S 

= 50.5 -42.4 = 8.1 

= 50.5- 42.4 _ 8.1 
1 + 5 50.5+ 42.4 92.9 

= 0.087 
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11.3 JO 

2.26 CS's/t -t- 7.44 

w'"*'“3 — JZ*£ — {^4^—-^* / ' ■ J^ 

=> 7.44 -^164^^ = 2.26 

=7.44-2.26 = 5.18 

(Standard Deviation) 11.2.2 

(Variance) l£> ! ^i/^ 

‘Wife” J^w/jb^l^l (Gauss) <L 1894 

-L/Jlf^lyvA^lJjL^Zl (Mean error) 

«j£L t—> l£> < Vj U^p-tj/r ^ 0 4 -£- ^ ^ OX & (J* LAlfc'' J^VLi j/( J/ 

tj/r t-J (JjU'* w£i/L^ ‘t£ 4-^ >-cJ» IS&jCs/ l^J^- fcj/r i_jl/l(JvU^ t#<f 

_ c# Z-tfJgj&rtjLJ&jt \ijpi^ iM' 

(^ £- iJ&Z'tf ) 


«4 



JQ4 tfhs) L*J/®'* 



y 1 / -(?■)■ 

/* 

7 n 

d = x — x 

/¥-(?)■ 
d = x-A 

y^-pfxc 

d= x ~ A 

c 

4 /* 


IZf* 2 
j Zf 

lYfd 1 (Zf*) 2 

v 1/ li/J 

J¥-lW- 


--- 

t y •* 

^x = rix jji ^x = nx ^(x-x) = 0 


(Direct Method) Jjj^a^U (i) 
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:11.4 JO 


2, 5, 8,11,14,6,12,10 8 


••dr 


X 

X 2 

2 

4 

5 

25 

6 

36 

8 

64 

10 

100 

11 

121 

12 

144 

14 

196 

£>=68 

£> 2 =690 


-<£_ n n = 8 

(T = i 


W 

M 

"’’lo 

n 

\ n / 

690 

./68) 2 

8 

V 8 ) 


= /8625 - (8.5? 

= 78625 - 7225 
= /IT~ 3.74 

(il) 

ijO> C^lf L/^yV 

^(/l^u- a = j Y( x ~^Y ~ l 0= J YA_ 'U\(t d = x-x 

n n 

11.5 JO 

6 <s^c/>l 40 -AV^AjC^jt (general knowledge) 

-£ 25 vjI 20, 14,16, 30, 21 




A. M. 


V : & 

= 2,* - 20 + 14 + 16 + 30 + 21 + 25 , 


-A 2 - 


n 

x=m=2i. 



14 

-7 

49 

16 

-5 

25 

20 

-1 

1 

HD 

0 

0 

25 

4 

16 

30 

9 

81 

= 126 

M 

Si¬ 

ll 

O 

2X = 172 


a = 


TA = fm 

n J 6 


= /^roT 

£7 ~ 5. 36 
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Assumed mean method (iii) 

A Uk-U*>W( i ^*c/'UMwL4fV X-A j}Sut2-S^bJ f J'*i*t* } 6'J$f i 

. -£_l 

,u(f«LvC>^J/i^J>>iZl d = jc-A 

a- JW^)- 




UM 


11.6 JO 

Jl/ltfjjrf 62,58,53,50,63,52,55 jfjtl 

A=55 f : £ r * ' J 7 


Jt 

d = x j4 
= x-55 

d 2 

50 

-5 

25 

52 

-3 

9 

53 

-2 

4 

55 

0 

0 

58 

3 

9 

62 

7 

49 

63 

8 

64 


£<* = 8 

=160 


_ /I* 

(!<* 

V n 

\ n 

_ /l60 

(Sf 

v 7 

v 7 / 

_ /l60 

64 

V 7 

49 

_ /1056 


V 49 


32.49 



7 


■■■ <* ~ 4.64 


Step deviation method (iv) 

uJ j/l c 3 .j t/l V(J>? I (J.K ij % ij^^t 

fl? ifx-A d d= X c ^ A ''‘-t# 

jtf ctL<Cjp£ 
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11/7 

gO, 70,40, 50, 90, 60, 100, 60, 30, 80 

. J* 

-jiM&tf A=70 -^10c3/j 2 j)>ZLZl ^ 

-\J Jj${J»jv\$iJ 3 Ji\ d = ^ c=10 -<£_ n=10 

10 ‘ 


X 

d = 

10 

£ 

30 

-4 

16 

40 

-3 

9 

50 

-2 

4 

60 

-1 

1 

60 

-1 

1 

[70] 

0 

0 

80 

1 

1 

80 

1 

1 

90 

2 

4 

100 

3 

9 


1 

II 

"t3 

w 

iy=46 


wl c 
* 



X c 


= M z (Wx'° 

■/iFi»»-^» 

cr ~ 21.07 

. ijt j/l (jv U'* 3 Zl & JaJyAjTl 

Sit*— -> Z^ ct r ^l^juT 

(Results): 

k (ii) 
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3, 5,6, 7 cl 
A A=6 


3 

5 

m 

7 

-3 

-1 

0 

1 

9 

1 

0 

1 


Erf = -3 

Ed 2 = 11 


* V ¥-(¥) 2 

-yrar 

* = /JJ___9_=i35 

V 4 16 4 


^(jvU^cl^ 3, 5, 6,7 11,8 ^ 

7,9,10,11 cl>^l 
A A=10 


X 

d = x~ 10 

rf 2 


7 

-3 

9 


9 

-1 

1 


Do] 

0 

0 


11 

1 

1 



Erf = -3 

Erf 2 = 11 



♦ 

(Ti 


-XHXf 


4 16 4 

-cP^(j5Lj(/i(i’>U'(it/4Ly'4 JfriS/ji 


3 48 Vjl 40,42 H.9 j£ 


40,42,48cl>'(J^^^T 
a j^dX/fy 

A=44 


rf = x-44 / 


40 

-4 

16 

42 

-2 

4 

48 

4 

16 


= -2 

Zrf 2 = 36 



120, 126, 144j^^JwA^3yui^^ 
-i A=132 ^((^cfcK 


d=x -132 / 


120 

-12 

144 

126 

-6 

36 

144 

12 

144 


M 

II 

1 

Os 

Erf 2 = 324 


Irf 2 _ /Irf \ 2 

/2 \ AZ / 

=y¥ I Fif 

(Ti = /Ml = yiol 
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J^X/?V 

































































_ 1U0 Jo 

a = jjiLiKjl/lL'»'<k 

-UT 1,2,3.« (/ 

Vjltfjl jf = _ 1 + 2 + 3 +■■■+n 

n n 

= /*(/*+!) _ yi + 1 
2/i 2 ' 




6 

m 

I* 2 | 

fZ*f 

n 

\ « / 


/ n(n + 1 )( 2 » + 1 ) / n+l\ 2 

V 6n 1 2 ) 

= ( w + l)( 2 n + 1 ) ^ n+l j 2 ~ 


V n + 1 \ 

[(2/z+l) 

(«+ i)i 

V 2 ) 

3 

2 J 


/ n + 1 \ 

[ 2 ( 2 / 2 + l)-3(n+ 1)1 

l 2 ) 

[ 6 J 




4/z + 2 — 3n — 3 


) 


=/m¥> 

= jn± 

v 12 ‘ 

4^ (T = y«i=ii 


a =rf v /” 1 ~ 1 Jl/lJ^bjU'ylr 4 n £ A.P. d 

<7 = J- * , i £ N S.D.^l/lipU'lf'/, 2 +7,i+ 2, ..., / + n 

v IZ 

<7=2 yST „ £ N n (/(/ 

cr = 2 7%1, n e N n (/(/ 
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11.11 Jo 








10 k. = / lo ;- 1 = y iQ 0- 1 ~ 2.87 

(Actual mean Method) : (i) 

(^(Discrete data) 


d=x — x (Jl£ 



11.12 JO 


(Quiz) _^U> 48 JiJeiSJti 


X 

6 

7 

8 

9 

10 

11 

12 

\ >J f 1 

3 

6 

9 

13 

8 

5 

4 




JC 

/ 

A 

d = x- x 
= x-9 

fd 

„ 7 

/<T 

6 

3 

18 

-3 

-9 

27 

7 

6 

42 

-2 

-12 

24 

8 

9 

72 

-1 

-9 

9 

m 

13 

117 

0 

0 

0 

10 

8 

80 

1 

8 

8 

11 

5 

55 

2 

10 

20 

12 

4 

48 

3 

12 

36 


E/' 48 

ZA =4 32 

O 

II 

E/d=o 

X/<f = 124 


irtljls x= = i^-=9 

* £/_48 y - 

<r=/^ 



£T = yi58 _ 1.61 
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(Assumed mean method) (ii) 


a = 


llfd (Ifd 


2/ 


-(f) 


d = x — A. 

11.13 Jt> 


70 

74 

78 

82 

86 

90 

BB i 

3 

5 

7 

8 

12 


-t^A=82 


X 

/ 

d = x~S2 

fd 

fd 1 

70 

1 

-12 

-12 

144 

74 

3 

-8 

-24 

192 

78 

5 

-4 

-20 

80 

82 

7 

0 

0 

0 

86 

8 

4 

32 

128 

90 

12 

8 

96 

768 


Z/= 36 


Z/a-72 

£// =1312 




a = 


rLrf 


z/ 


,Z/. 


1312 

/72v 

36 

\36 / 

328 

9 

• 2 2 

328- 

36 

9 


= 7^ = V 32.44 


ff ~ 5.7 


ii.i4 Je- 



3.5-4.5 

4.5-5.5 

5.5-6.5 

6.5-7.5 

7.5-8.5 

|_9 

14 

22 

11 

17 
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-l/! K=6^>\{f)tJ : </ 



3.5-4.5 

4 

9 

-2 

-18 

36 

4.5-5.5 

5 

14 

-1 

-14 

14 

5.5-6.5 

m 

22 

0 

0 

0 

6 .5-7.5 

7 

11 

1 

11 

11 

7.5-8.5 

8 

17 

2 

34 

68 



Z/=73 


Z,fd = 13 

2> 2 = 129 




. I > 2 


£/ 


, 1 /, 


_ 129 /13 \ 2 _ 129 169 


129 /13 \ = 

73 V 73 / 73 

9417 - 169 _ 9248 


5329 


5329 5329 

^Ji£f <? ~ 1.74 

(Step Deviation Method) (iii) 

11.15 JO 



0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

nr 

12 

17 

14 

9 

7 

4 


-'d c=10 f,WA=35 : J 


JlfVJ 


/ 


d = * “ A 

C 

fd 

y 

0-10 

5 

8 

-30 

-3 

-24 

72 

10-20 

15 

12 

-20 

-2 

-24 

48 

20-30 

25 

17 

-10 

-1 

-17 

17 

30-40 

LilJ 

14 

0 

0 

0 

0 

40-50 

45 

9 

10 

1 

9 

9 

50-60 

55 

7 

20 

2 

14 

28 

60-70 

65 

4 

30 

3 

12 

36 



Z/- 71 



£# = -30 

£# 2 =210 
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- J&ffi 


Xc 


■/ 

-/■ 


210 900 


71 5041 

14910-900 


XlO 


XlO 


5041 

= /^rr-XlO = 72.7792 X 10 
v 5041 

♦ 

U* (7 ~ 16.67 

11.16 JO 

40ZlvlT(/^ 



1-10 

11-20 

21-30 

31-40 

41-50 

51-60 

61-70 

IT 

3 

8 

12 

9 

5 

1 


35.5=A.M/^ : (/ 


& 

X 

Jji/ 

(f) 

rf= x-A 

fd 

fd 2 

1-10 

5.5 

2 

-30 

-60 

1800 

11-20 

15.5 

3 

-20 

-60 

1200 

21-30 

25.5 

8 

-10 

-80 

800 

31-40 

35.5 


12 

0 

0 

0 

41-50 

45.5 

9 

10 

90 

900 

51-60 

55.5 

5 

20 

100 

2000 

61-70 

65.5 

1 

30 

30 

900 



D/=40 


'£&= 20 

£// = 7600 


Juu>l tf 2 = 


Z /<* 2 


Z/ 


1 _ 


= 190 --4- = 
tf 2 = 189.75 


Z-^ f _ 7600 /20' 2 

, Z/ i 40 

760- 1 _ 759 


- 

Uo/ 


c.v= 4-xioo 

X 


(Coefficient of Variation) * T c,/ r ifLSij^l 11.2.3 


$ (Relative S.D) o (Jl£ 
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-£-J> t/ ifU i£>I (i) 

J ^ ( *r^ (“) 

- iL ijs:/ X J^ijI J U^ijf^ jj^i Hsf^y* tfL5 i£> I ^>. (iii) 


11.17 JO 

18, 20, 15,12,25 <£&\>*SJj 

(A.M)J^U>&4 ; J* 


A.M jc = 12+15+18 + 20 + 25 


d = x- 18 


12 

-6 

36 

15 

-3 

9 

EH 

0 

0 

20 

2 

4 

25 

7 

49 


M 

ii 

o 

2> 2 =98 


a =M = M 

n V 5 
= /l9!6 ~ 4.428 
.-. = g-x 100 

x 

_ 4.428 vinn _ 442.8 
18 XiUU 18 ‘ 

■•• ^lOlPl = 24.6 


11.18 JO 

t W ♦* 


A 44- 

38 

47 

34 

18 

33 

BAi- 

37 

35 

41 

27 

35 
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a;l 4- 



* = ^Q. = 34 



= J^f=j 88l 

~ 9.4 

*c/>lOA C.V= ^XlOO 

= MxlOO 

- 940 
34 

= 27.65 

vf^Lh'AL, =2165 (1 ^ 

i-s/__5 lC>/ 



»_<;/* KL>j£> I = -^x 100 


b;l<L 

Zljjl 


if X 100 

460 _ 92 _ i o u 
35 " 7 " 

= 13.14 


Ji£l £ A ^c/lT j^l £ B ;L4_^ vj! 
-<£^(J^8jU ^ A (jii_ f\y*\e£-\jh B 

11.19 JO 

-f- 3 18 30 

18 1^1^130 : if 

i ~ 


ffj'lr&lfl 30 = 30 X 18 = 540 

U'* 5 (7 = 3 

L, 

• ’ n \ n 


( ~ Z* N 
( * = ) 
n 
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53^ 


*> 2 i 8 2 =9 

I> 2 

30 

2 


-324 = 9 


=> -9720 =270 

2* 2 =9990 

X jc = 54 ° j>] 2* 2=999 °- 

1U0 JO 

43 -<£_ 15 vjl 40 && 20 

♦ ♦♦ / ** *• t •* 

- J' v 


20 * = 


^ =40 


n 


z*. 


20 


= 40 


=> £> =20x40 = 800 

9 )f<asj» 2* = 800 “ W •*■"■") + (.s^jJO 
^^ = 800-53 +43 = 790. 


= 39.5 

_2> 2 0>f_ 


tJiJU>l (T 2 = 

2 


n 


n 


= 225 (^l/b) 


- 40 2 = 225 


20 

2 


2* - 32000 = 225 X 20 = 4500 

2* 2 =32000 + 4500 = 36500 
9)J&SJ) Y, X = 36500 — 

Z^ 2 = 36500- 53 2 + 43 2 =36500-2809 + 1849 
= 36500 - 960 = 35540. 

C? = -( 9 ) 2 

= ^^--(39.5) 2 
= 1777-1560.25 =216.75 
»Xssj» a = /216.75 ~ 14.72 
— 14.72 i-Jf/f./jl 39.5 = 
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11.21 Jl> 

E* 2 ;* z^ =35 >« =5 > Z(* 2 -9) = 82 

H = 5 Vil £> = 35 jZl/b t/ 

,. * = 2^ = 7. 

n 5 

u Z(x-9f=82 

=> J> 2 -18x + 8l) = 82 

=> Z^ 2 -( 18 Z^) + ( 81 Z 1 ) = 82 

=> £x 2 - 630 + 405 =82 -.- = 35 vj»< X)i= 5 

=> JV =307. 

Z(* -*) 2 

2>- 9 f = 82 

=» ^(x-7-2) 2 =82 

=* £[(*-7)-2] 2 = 82 

^ Z(^- 7 ) 2 - 2 E[^- 7 ) x2 ] + Z 4=82 

=> X(*-*) 2 -4£(x-*) + 4£i =82 

=> £(*-*) 2 -4(0)+ (4x5) =82 v£l = 5vjl X(*-*)=0 

=» Yj( x - x Y =62 

JV =307 Ji\ X(x-xy=62. 

1122 JO 

15.6^121.2^1^^^1(^69^1 58 


£Ukk 

• * V 


k-c/lOlPl C.V= 4- X 100. 

X 

tt _ a 


= 1/ 


^ = 


cy 


xioo. 


Xi = -^tX 100 


cy 

= 21.2 
58 


X100 


C.V = 58 ,jl <7 =21.2 


= ^±§^- = 36.6 

JO 
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= xl -^X 100 

= IMxlOO v C.V= 69 a =15.6 
69 

= 1560 
69 

= 22.6 

22.6 = (A.M) 36.6 = (A.M) 

11.1 

(i) 59,46,30,23,27,40, 52,35,29 

(ii) 41.2, 33.7, 29.1, 34.5, 25.7, 24.8, 56.5, 12.5 

-59 C^)ji1 1 2^>t i}y(cL~&U** (2 

0.46 Kg. c^»/\ -t- 3.84 Kg. 50 (3 

13 4y (5 

(i) 10,20,15, 8,3,4 (ii) 38,40, 34 ,31,28,26, 34 

(7 


X 

3 

8 

13 

18 

23 

f 

7 

10 

15 

10 

8 


•> PU* (J^ A/* (Book Fair) 200 (8 



0 

1 

2 

3 

4 


35 

64 

68 

18 

15 




X 

2 

4 

6 

8 

10 

12 

14 

16 

f 

4 

4 

5 

15 

8 

5 

4 

5 
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-t-ifUijt)J>> $ 2 — hi'tcsU^CiifJ$ifid*jfSit ■> (10 



5-10 

10-15 

15-20 

20-25 

25-30 


4 

8 

15 

12 

11 


- Uvj U l£> I 


45 (11 


<*/ 

0-20 

20-40 

40-60 

60-80 

80-100 

jiJ 

ci&citfl 

2 

7 

12 

19 

5 


-£e>\,jj*Jfci2L£&y* A SJj (12 



20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

j>J 

15 

25 

28 

12 

12 

8 


-^10 ^Jl/l(ivU>^^l 48 ci^^ir 1 100 (13 

/ 12»^l>// c^Uj 2 Jjl 10 20 (14 

,/ SL> l£ Zx2=1530 Vjl x = 12 < n = 10 7< (15 

20,18,32,24,26- l£>lZi<£^ ^ Jtt 3 (16 

-^^lv^l%-6.84 SDw3(/lJvU>l</^l 57 (17 

?<£- UO l/l(/>U* fcU^V j < iJd^ 3 &L> 1& 163.8 J I/j I I Js vCl^l Jjy lj^ 1100 (18 

-jZf^lj) X(x-x) 2 >j<Sx 2 <X(x-10) 2 =79 vjI n=9 Sjc= 99 “T" i/j'-’ (19 

B ^1 A j£j^U jtf (20 


A 

58 

51 

60 

65 

66 

B 

56 

87 

88 

46 

43 
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U-2 


* t * w 

2,3,5,7,11,13,17,19,23,29 j^ioij -1 
(A) 28 (B) 26 (C) 29 (D) 27 

"''-‘f- 28.4 w-^> vj< 14.1 -2 

(A) 42.5 (B) 43.5 (C)42.4 (D)42.1 

(A) 44 (B) 0.72 (C) 0.44 (D) 0.28 

Zx=132 j. 11 _4 

t ♦ H 

(A) 11 (B) 12 (C) 14 (D) 13 

E(jc-jc) = 'ri (A/ -5 

(A) Ex (B) x (C)mc (D) 0 

(Ex) — x = ^ n -6 

(A) me (B) (n -2)x (C) (n - l)x (D) 0 

x+5, y+5, z+5 ?<£- t U*!^ x,y,z f\ -7 

(A) y (B) f + 5 (C) t (D)xyz 

(A) 0.4 (B) 2.56 (C) 1.96 (D) 0.04 

S.D. 12.25 -9 

(A) 3.5 (B) 3 (C) 2.5 (D)3.25 

11 4$ -10 

(A) /5 (B) /TO (C) 5/2 (D) 10 

^JJL^II^ 10,10,10,10,10 -11 

(A) 10 (B) /To" (C) 5 (D) 0 

28,36,44, 52,60 h 32 _JUW 14,18,22,26, 30 f\ -12 
(A) 64 (B) 128 (C) 32/2 (D) 32 
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J3 2/2 -13 

(D) 9/2" 

^(x — x ) 2 = 48, x = 20 -14 
(D) 10 

-15 

(D) 48 




(A)/l2 

(B) 4/2“ 

(C) 6/2“ 



-£_l/b n = 12 vj* 

t H 

(A) 25 

(B) 20 

(C) 30 


12 vji 

(A) 42 

(B) 25 

(C) 28 


~^\i/c^)=L-S L~)$j)!/. (i) □ 

TTs (ii) 

x j»\ d = x-x G = (i) 

-<£- AvjI d = x - A O’ = j" (ii) 


_^Jj^il x vj< d = x- 
£ 

A vil d = x - 


x —x G \J ^ 


/d 


1/ 


(i) 




-(j 1 (J^L^ >/(J~ »-3 j/l /-/ U'* ^ (3 if iTt^ C/'liLi**"! SlA^H 

(<^l *-</<£- A: /££- tjTj/7 Zl --k*\/l/l tyi^\ l <-?' /’ <£- £*j ^AtC.^if' 


«r=y2 


-1 


-<Z-fc*Ulj 
£ ♦ «* 


12 ^(/((ivU'lSjU’l^ n ii 
-^-fell/ -_?iU>( 

i—1 jj /iji-g-c.v. = ■=■ x 100 

-^t-if i/J/h 


□ 

□ 

□ 

□ 

□ 
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(Jc^l l ij&l 

PROBABILITY 


It is remarkable that a science which began with the consideration 
of games of chance should have become the most important object of 
human knowledge. 

- P.D. Laplace 


- 12.1 

^eLfi l3 b > (3^ifc 
t/£> .... <lvCYj^ ‘iftr* 

IT»£{fL Jbflijt Z_iJM 

*+ *t ^ t 

^ H 

Z-ycJLd^lJjbf 

i£ r ‘tL<£l-/iifJ?S>)P l/lT l A/ 1 - ui 1A 

1654 

(Blasie Pascal) <r- ft}6A— &%f )A 

a—*? iSiA'lf^J^bc^bj^’/ (Pierre de Fermat) JuJL/jl 

Jdb ifljcAtLtC&j I ij & LI \j 

Christian) <^ Ji\ ifjl <lfb\ Je> JVJL- 
(1654-1705) (Bernoulli) ijdg < (1629-1695) (Huggens 
(Pierre de 1667-1754) (DeMoivre) 

drfl< (1777-1855) (Gauss) it < (1749-1827) Laplace) 
/a< (1821 -1894) (Chebyshev) *r (#(1781-1845) (Poisson) 
&b{flj&ajt 1933 .(1856-1922 )(Markov) 
dj|^ti^y^^d^ , »^^j;bOvlPlSu^y^(JrV<i_(A.Kolmogorov) 

-tAl&'Afd /JU* /rfy<d? L #•*( 



(1749-1827) 

tA 5 

d 6 if'l'clsflC <L UyT c/^*—<* 

1812-<£_ t* If UjI ffcZl (s^ 

(JjLi (/# i— <y~ 

V 

jt j uH ^ u>2_ (jV 1 -^ \A* 

0^ < 4* if 

~^fujA (Inductive reasoning) 

ipcAiy 
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4 C ?Jui}L U^\*5"£" m\ v/" 

(Random Experiment)-./ (jV-iC/<4- 1 S & if 1 4—^ /l// 

m<£ 

- Us l£/& Oc/f ^—•'T /(/J U^£>[ 

-Ul2—f/$c^. 'S' 1ial&UtifC (Sample Space) fj 

-Us^C (Trial) -.//»j tfCi_ / 

2—)j£/JjVl<£- A ^ S j/t/A^Irlj/^ (Event) (3^jT/^ S ^/UJ? 

A &AJut^ff i -^oCuhz~ A ite-fcrfi/V (Outcome) 



*/U! 

cl/ 

{H} «t* iAK»£ 
{T}btJ% 

) 

S={H,T} 


{TT} Ji\ {HT,HH} 

S={HT,HH,TT,TH} 

VlflfSfjl&jb^Ird 

{6} j,I {3},{2,4,6},{1,3,5} 

Us 6^ 

S={1,2,3,4,5,6} 

t & fe/UJ L j b ^ \ry£ 


(Equally Likely Events) £/ *y*ijsy£/AtJ)U t 
~yi\S>U*U & • U^Us 2- ^/C lAuiJ^viv 

(Mutually Exclusive Events) fyy'J—bL.Ji 7 UJ^i 
tx£b ttsJjAjI L- W/L-h^fb Wf\t 
<Ss. & iy2—b2 — f ? s/j^f<L-/»<~C l «£_ (X)j/L~yi&bUl.£ a<l-/» < 
£\Ai)L-bL-f’b (// L B js\ A 

Ar>B=0 SU-* 



Fig. 12 1 
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L,tyny^i&sL^LX'Jj 

-£y!j$J l *\r&>)jLr: {j Ot)l JG~ »l »*£i[\Jl L- b 2 &ftL-/i)^d Ocfy f 1 / 

(Complementary Events) d^\ 

E S *</%£- E d^^Q lC ?- 

• E /j'L^tl^/'d^if* ( E <x jt 

E ji\ E SJ^i E = S - E 



Fig. 12.2 


-q-dr*2-xJ\L>JwL 2 (E={2,4, 6}/)/{//;£?/Al/ 

12 . 2 / 1 ;) E = {1, 3, 5} i’E J 

(Exhaustive Events) d f **J^ 

-X S Wd/ (Union) Ei, E 2 ,... En &\? 

(Sure Event) $y*(jjr 

-^< 3 ? ^ U 'c^-X lH v (4 yf 

6 vjI 5,4, 3, 2, 1 Jfr 

l ** ? ** ? ? 

(impossible Event) d^yt 

(f> /jl uzgd^/j'tix&xid'&M'Sdsirf 

-<£_ d**\J^^ 7 «£i-<L 

(Favourable Outcomes) 

"^C'VlOU'" <0x^£Q&£JbZ*tJzji^ L tfy&t) 

E d** 1, 3, 5 ^C-'dy^/L^ d ^E 


{Jj & l<£l ^ c^-1/? 2—J&J.S & [/iJ'/'d' k—' l i/I 

(Finite) <U* 



Probability 











(Classical definition of probability): 12.2 

: m £• A C^lA Oj ^oCfyO 'n' Llt-f 

n m $ JiSl/'^UZ P(A) A Cy* n (A) = m j>\ n (S) = n 


(Jr P(A) = 


&0(f 


n(S) n 


{SHI 


, ** 

0 < P(A) < 1 (Jr -Ul l~*Ulsj)<C T j»\ 'O' &W A (ii) 

P(S)= 1 {?--£- 1 (in) 

P( <$) = o (f~ -<$- o (iv) 

A C^lAl (v) 

P(fjfA) =P(A ) L P(A') = n ~ m = IL-M. 

n n n 

=> P(A) = 1 — —= 1 — P(A). 
n 

P{A) + P(A) = 1. 


(ii) 


$ $ 


Fig. 12.3 


4 >J6 (0 : ' ■•• : - " 

4 (iv) 6 (iii) 

: (/ 

S = { 1, 2, 3, 4, 5,6} 

/. n (S) = 6 

<£_ A 1 4 (0 

A = {4} .*. «(A) = 1 . 

-<£_ B >-AJ°) (ii) 

5 = {2, A 6} /.n(B) = 3. 

Ii 1 * pftn — _ 3 _ 1 

V P(S) - ^ - 6 - 2 • 


10 th Std. Mathematics 


302 















C &P 6 if^f) (iii) 

C = {2,3} n(0 = 2. 

1X1* — 2_ — J_ 

1 ' »(5) 6 3' 

<£_ D 4 jX//* (iv) 

£> = {5,6} n(D) = 2. 


P(D ) = 


_ w(D) _ 2 _ 1 


n(5) 


3* 


12.2 t> 

(Xk<£- Ji>-C »Jjl 
c^ijTLj^ (iii) /"‘X* (ii) / )} (0 

«(5) = 4. 

A = { HH }. <£_ A (A </ Wl# (i) 

•• n (A) = 1 

• PM1 = _ 1 

^ (A) n(S) 4 ’ 

B = {HH, HT, TH } f- B fififjj (ii) 

U*K n (B) = 3 

• P(K\ — ^iB) _ 3 

*• P(B) ~MS)~ 4- 

C = {HT,TH} C tsA^yi (iii) 

1^ n (C) = 2 

• p( r*\ = HiPl = 2_ 1 

1 ' n(S) 4 2 • 

12.3 Jt> 

(Prime number) 

■ ,K 

S= {1,2,3,.20} Uk 

:. n (S) = 20 

a i/p^i _ 

/.A ={2,3, 5,7,11, 13,17,19} ^ 

n(A) = 8. 

1X1* P(A) = — -§- — — 

‘ { ) n(S ) “ 20 “ 5 ‘ 
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12.4 JO 

7 c^jt (Sample) 35 


jljjJ&lfl n (S) = 35 

♦♦♦ 

jljJfy n (A) = 35 - 7 = 28 

W)-f- f = f 

12.5 JO 

d^<^L^ 8 AJc^ 8 (iii) (ii) 8 J’-J-'V (i) 

S = {(1,1), (1,2), (1,3), (1,4), (1,5), (1,6), 

(2.1) , (2,2), (2,3), (2,4), (2,5), (2,6), 

(3.1) , (3,2), (3,3), (3,4), (3,5), (3,6), 

(4.1) , (4,2), (4,3), (4,4), (4,5), (4,6), 

(5.1) , (5,2), (5,3), (5,4), (5,5), (5,6) 

(6.1) , (6,2), (6,3), (6,4), (6,5), (6,6) } 



.-. n(S) = 6x6= 36 

A 8 (i) 

^ - {(2, 6), (3, 5), (4, 4), (5, 3), (6,2)}. 

!_✓ «(/4) = 5. 

IX|) PM'i — n (^) — _5_ 

^ n(S) 36’ 

B (ii) 

B = {(1,1), (2,2), (3,3), (4,4), (5,5), (6,6)} 

^ n(B) = 6. 

P(d\ = 6 1 

w n(S) 36 6' 

^ C 8 (iii) 


C = {(3,6), (4,5), (4,6), (5,4), (5,5), (5,6), (6,3), (6,4), (6,5), (6,6)} 
n(C)= 10. 

P(C\= ”(Q - 10 - 5 
K } n(S) 36 18 ‘ 
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10 


52 


12.6 JO 

^tc/i-f-lrlftl^i 52 I 

(iv) (iii) ^sUwXl (ii) (i) 

n (S) = 52 Uk :J* 

<z_ A ^y&L&£lli^>0 /ifp) (i) 

.-. n (A) = 4 

• PM1 = = 4 _ _ 1 _ 

^ «(S) 52 13 ‘ 

<£L_ B ^y“l$<iL K/'Zl(ii) 

.-. n (B) = 2 

• P(R\ = = 2 _ 1 

’ K ’ n(S) 52 26 ‘ 

<£_ C Jifif/ (iii) 

f ▼ y 

.-. n (C) = 13 

• P(C) = = J-5- = J- | rj 

«(S) 52 4- ^ 

^ D 1 10 (iv) 

•■• n (D) = 1 

Pm= T§ = l2- 

12.7 JO 

1^*It^ c^f (J^ 15 vjO 20 35 

-<£-(j3^ (ii) <s_£/* (0 si 

-<£_ G B k-cV^L^y*•' ij" 

f- s ^/ij/c/yjj; 

n(G) = 15 j»\ n (B) = 20 < n (S) = 35 .-. 

(i) 

P(B) = = !§- 


ijl 

4 

V 

J4 

&\ 3 

♦ 

A 

A 

A 

A 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

7 

7 

8 

8 

8 

8 

9 

9 

9 

9 

10 

10 

10 

10 

J 

J 

J 

J 

Q 

0 

Q 

Q 

K 

K 

K 

K 

13 

13 

13 

13 


n(S) 35 


P(B) = ± 


GO 


Ptc\ _ ^(G) _ 15 
{J n(S ) 35 

W) = 3-. 
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12.8 JO 

d J Lt *<£- 0-76 

■ dr 

-<£_ A .'. ~c~ A Cy'ti2st£-&\ss.)/J 1 ’} 

P(A) = 0.76. f_l/L> 

P(A) = 1 - 0.76 = 0.24. v P(A) + P(A ) = 1 


0.24 .'. 

12.9 JO 

<z- x jU 2du)x/i}ZiJlf/ 

•’• 5 n(S) = 5 + x 

R £,rtLj}\£.xfL/J»' B £W<Ll£ \£Lj^l&ifd > } 

tjfl, 

P(B ) = 3P(fl) ‘ “ “ 

n{B) _ - n(P) 
n(S) n(S ) 

5+7 = 3 (j+7) 

=> * = 15 

jlAfuWlfc*!^ = 15 

12.10 JO 

>/^^d I$/* J J 

53 (i) 

V * 

52 J (ii) 

53 (iii) 

** * 

52 (J^iJy^ 52 (-*■< jL-'t—<J = 366 l 52 Zl yj^j 2 

7 « 

(viyif^) ((^^(/*^) fCkS/i/^f^vi^) f(^vi^<J^*)*( J^*^) f(^<viy0 
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s={ 0 ft'A) <(^i£<J^) <(J^r*) «GM?0} 

n(S) = l 

n (A) = 2 

(A ) = n(A)_ _ 2. 

M ) n(5) “7 

J'Vv^ 52 J(ii) 

<£_ B ^ i^* 11 ^ijt \jh» (J 

b = {Giyi^) *((J^*f^y) ‘Gj^iyO} 

n(B) = 5 

D/D\ _ w(fi) _ 5 
P(5) “^“7- _ 

-iB^lA/^y 

7 JiJSi*??. 53 (j£~y^ =365 cl> l £)j 1 vj( 2£ 52 (iii) 

‘&l/t r^U- < «# <M <: <s_C6tX 

Uk* s = {v»yr & < <ci/* v? *s* } 

n(S)=7 

C yiiJ , *\p£- / f?ijZij}}ii\ i )J'J l> ) 

C= {Fri} =» /|(0 = 1. 

• p( r^\ — ^ (G) _1 

1 ' «(s) r 

12.11 Jo 

A ^yUTilC/ i$~/Jl\/\ 

P(A) ^ <P(A):P(A)=7:12 

P(A):P(A)=7:12 : : V 

i k>0 < P(A)= 12k j»\ P(A) = 7K fsfj) 

P(A) + P(A) = 1 JiftZLlffl 

n+i2k = 1 => 19 k =1. y 

W 


P(A ) _ 7 


P(A) 12 
12 J P(^) = 7xP(A) 

= 7 [1-P(,4)] 

19P(^) = 7 


^ ^)= ^ 


£ = — 
* 19 


P(A)= Ik = -jA-. 


,/fe 

V V 
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12.1 & 

(tickets) \jA 100 (l) 

10 £sJ’^) 9 *\^0\'{L-yi\y*\p£' 

-J^dOtfL-X 9 tfgK-^frl ,$£f/»OljC\ (2) 

-ly^i^iir 

*•* 

dM^^^Cj-L^tui )^3 jSjjitfii 12 (4) 

? ^l/ 

i ~ 

McA^lf ill^ZlcA^^ (6) 

(ace) $ (iii) J&S lj (ii) (i) 

/afj\f (iii) (ii) /"jftfof (i) 

i£zLJj\./ : 10 f 7 /chjtJtfL/ 4 j}L{jt£t£jj\./? 6 6* 1 /ef'Utx/^ 6 (8) 

yijc/j^ 1 (ii) >£/3ljj>ci2 (i) 

Hjt-d&y'fJ 1 -*- tTlf100 IT 1 (9) 

yi~ *^JV (ii) iftf/J’lT (i) 

/ <$f\ <d$ <&&. <\i?wi,ySi2L<£f'J-/ do) 

‘Ljll” 

l // 3 vjlil 5^4 (11) 

( ii) (i) & 1 

Jti£j1^bl^L(jre£2-jjljfl 20 1“ 1 / (cards) M 20 (12) 
It 6 (ii) 4 (i) )J6 t/jj t 

V 

£L*wi;c~ 57 7 vj! 5 < 3 (13) 

(<z-j&i'jifiif2—i/:j/)ijfO "dt*i 

->f^^d & * l*v j-ri d&-<£- t* ^ d~ (14) 
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trIf ^ij OJ— b lr if &£ /tjr^iv (15) 

-£*I&2_>f (Prime Number) 

fy/)i'j)l '2 <^£ijtij^ 54 \Jl (jar) (16) 

? vlf -|- ^l$/i 

A J?lr-^(/i;»j»i;t4 4 8-t^^i 88 100 ( 17 ) 

-(3If ij <j (J lJ B >? bi 1 1—1/" 

-I ft—Ji)j>? B (ii) A (i) UVt/l 

(O-C#^ V i^iA ZsZrtJLxf 12 jiJAfl (18) 


'•-£^ 


1/ 


(i) (jy^L^tJCt/jlc^ IfJjJlJ(Jl-IV^<^y* 6 jtijlf'Jl (ii) 

10 yjl 20 50 ‘J^OKV^ 100 L^J^lTuI'* (19) 

trUii 1^‘Zl (^/? )££& £ 

(ii) yiX^<dL 50 (i) 

r v v - v 

(Addition theorem on probability) 

- ijt $>)<£. S s£{sj*' , /£ o»jfiS*' B j)l A ifijf} 
n(A\J B) = n(A) + n(B) — n(Ar\B). ^ 

^bf n (S) v^UViJ 



>i(AuJ) _ n(A) «(B) «(Afl^) 


( 1 ) 


n(S ) n(S) «(5) n(S) 

cCjhz- s s b j>i a iJyiS^ b j»\ a 

-£_lr If>? 

P(A U 5) = P(A) + P(£) - P(A n 5). 

-^irifi ( Jgiri 


-JstSlfijijfijCiUjjj B j>\ A t B Jty* l A AuB Jsp (i) 

-<i- A nB = 0 VJ-^^ly<L_ b <Ji\ B A f\ (ii) 
ij# P{A U 5) = P(A) + P(5) v P(A n£) = 0. 

-t ftjUuJ** A\B ;jlAflB (iii) 

















s <2-/6$ CjAB<a/i (0 

P(A uB uO = P(A) + P(B) + P(Q -P(Ar\B) -P(B n O - P(A n O + P(A nB n Q 

?J*i£Is'ijUj—b2 — f A3 Ai f\ (ii) 
P X {A UA 2 UA 3 ) = P{A X ) + P(A 2 ) + P(A 3 ). 

Ijyz&ly'J—bl —f Ai, A 2 , Ai ,..., An f\ (iii) 

P(A 1 UA 2 UA 3 U"-UA /i ) = PCAj) + P(A 2 ) + P(A 3 ) + - + P(AJ. 

P(A n B) = P(A) -P(ADB), (iv) 
P(ADB) =P(B)-P(ADB) 

£-\Ji B jA<z-A AnB 

-z-ji A AnB £,>(/! 

12.12 JO 

-Jf \Jyi ij^lr 



s/bJ? S = {HHH,HHT,HTH,HTT,TTT,TTH,THT,THH}. ‘ J 7 

n(S) = 8 \j$ 

A tt* 

n(A) = 3 b^ J>i A = {HTT, TTH, THT } 

■■■ pw =iM=j^ 

B fj 1 

n(B ) = 7. b^ J* B = {HTT,THT,TTH,HHT,HTH ,THH,HHH } 

• p(p\ — n(B') _ 7 
•• P(B) ~MS)~ 8‘ 

igU^Lbl —tJjl B jjI A 


8 


AnB = A, P(AHB) = P(A) = 
P(A or B) = B(A) + B(B) - P(A n B) 

WuiO-f + f-f-f 


Jk 


B(AUB) = B(B) = 1 ij$ 
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12.13 JO 

G/Jl/HO'lf'tf) 5 w £\j? L jfi 

n(S) = 36 **A$J?4LJ*££ 

£— A 5 y^Lb^U?/*(Jj* >Jlf) 


A = {(5,1),(5, 2),(5, 3),(5,4),(5, 5),(5,6)}. 

^ /i(A) = 6, P(A) = ^-. 

<£_ B 5 y L£ (^(j/iJiX//* 

B = {(1,5),(2,5),(3, 5),(4, 5),(5, 5),(6, 5)}. 

W n(B) = 6 P(B) = 4;. 


AnB 


- {(5,5)} ,Jj[ B viI A 

n(Ar\B) = 1 P(Anfl) =4z- 




P(A U B) = P(A) + P(B) - P(A n B ). 

= _ 6 _ , _6_L = II 

36 36 36 36 


12.14 JO 



Fig. 12.7 


-^0.11 c)l^<lC^O(^iji^iiZlL/L^ 0.24 

: & 


P(A) = 0.16, P(B) = 0.24 P(Anfl)=0.11 (0 
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Probability 


P(A U B) = P(A) + P(B) - P{A n B ) 
= 0.16 + 0.24-0.11= 0.29. 





P (>l j<j£ (ii) 

= P (B J/L a J/0 
= P(AnB) + P(AnB) 


= [P(A) - P(A n B )] + [P(5) - P(A n B )] 

= (0.16- 0.11)+ (0.24— 0.11) = 0.18 

12.15 JO 

fL;C 1^*1 "ENTERTAINMENT" itfl 

.jfT t (Vowel) 

13 JH "ENTERTAINMENT" MSI: if 
n(S)= 13 

n{A) = 5. 

IX{I PMl = = _=*_ 

^ F{A) n(S) 13' 


tfK 


B ji\ A 


n(B) = 3 

p(p\ — rt{B>) — 3 

P(B) ~ ~"T3 


n(S) 

P(A or B) = P(A) + P(B) 

= _5_, JL = A. 

13 13 13' 


12.16 Jl> 


j>\ P(B) = -|/>(A) /tA/'LM#C vjI B < A 

p ( A ) -f- P(0 = y p (5) 


/’(A) = p 


>Sj) 


■ dr 


^ P(fl) = -|p(A) = -|p. 

[/An p(o = |p(5) = ^{\p) = \p 

l C Ji\ B c A Jf_L/b 

.-. P(AUBUC) = P{A) + P{B) + P{C) and 5 = AUBUC sjM 

P(S) = 1. 
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12.17 Jt> 

1/ L Jj L dtf ^ 52 

:jr 

ijt C j)\ B vj< A i_ j)\ Jj >/[j} 

<^- n(S) = 52, n(A)=4, n(5) = 13, n(C)=26. 
vjl «(An5) = 1, n(5nc) = 13, n(CfiA) =2 and «(AnfinC) = l. 

P(A) = ^-, />(£) = 1|, P(C) = 

P(An5) = ^-,P(5DC) = ^|, J P(CnA) = ^- />(An5nC) =^-. 

•r'l P(AUBUQ =P(A) + P(B) + P(C) - P{A n B)-P(B n Q - P{C n A) + P(A n B n o 

_ 4 I 13 | 26 ,1 11 _2_ 1 _ 44 -16 

52 52 52 Xl 52 52 52 52 

= _7_ 

13 ‘ 

12.18 Jl> 

2 3 ‘(j*' 5 10 jt{b?iS r 

X i 6^ i 

^S^/L t/Jj) *l/ 

n(S)=20 

G Ji\ B < W 4 X i 6? <*X >SJ) 

dMl-siO'isiCjc/^ p(W) = ” 9 *? = — • 

~ K J n(S) 20 

«s> = 

^ P(G) = -”^1 = _3_ 

* K) n(S) 20• 

^ l ^ L J> :. 

GjsI B <W V P(WuflUG) = P(W) + P(5) + P(G) 

= 10. , _5_ , _3_ = 9_ 

20 20 20 10 ‘ 


313 


Probability 









12.2 

P(A U B) At P(B) = 1 J,l P(A ) = 1 B Jtl A A (0 

J J 

»/ft^P{A n B) & P(A UB) = ±- p(A) = i-, P(B) = b'w B js\ A f\ (2) 

(ii) P(A’UB’) j»\ (i) P(Anfl) 1 st P{A) = = ^,P(AUfl) =1 A (3) 

- 8 t-Xl/l (4) 

6 14 £(/U^ fr U UC £'<jt 50 It 1 (5) 

A (nuts) *is 150 Jit (bolts) >iM 50 jtJfjj (6) 

3^5 d‘~A'Ul>Z^A' 10 js\^tr 20 (ji (basket) tf/tjgi (8) 

;&0A> 10% ^ 30% <uz~ 4 r~*A~rf-J‘ 40% jS^UtT r (9) 

52 Z—yizCy&sJ^AA*^ (10) 

-st^Asi (spade) 

10 J)l t/ 6 ^ 10 (ll) 

l 2 2, 5,9 (12) 

"ACCOMMODATION" Jtf (13) 
’C t ’M’ (ii) yijA ’O’t ’A’ (i) 
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0.35 0-25 £j&l&LfljjlS£j'lyj£ £ C14) 

/^l/dMiTL^ 0.15 dM^LC^' 

-xJ^W^Cii/LjlUh (ii) (i) 

ij&ltfl —B J)i A-£_ y J)l y , y C J)\ B ‘ A (15) 

_ fU^Ux? " 25 " _C jjI A < "y ij&itfi _C j}\ 

-}ff^d 6* 1 6L f X 


12.3 f" 




* * 

-utjf 



= p(0) te£rJ''ijZi $ f\ 

(1) 

(A) 1 

(B)| 

(C) 0 (D) 1 



w£ 

p(S) = 7at^/iS/fj^ s / 

(2) 

(A) 0 

(C) \ (D) 1 




(/ y p a 

(3) 

(A) 0 < p < 1 

(B) 0 <p< 

1 (C) 0 < p < 1 (D) 0 < /? < 1 



P(Ar\B) = 

y>? S B j>\ A )J[f/ 

(4) 

(A) P(B) — P{AC\B) 

(B) P(An£)-P(£) 


(C) P(S) 


(D) P[(AuB)'] 


{J & 1 \Ji 


(5) 

(A)i 

CB)f 

(Q f (D) | 


P(ADB) = 

= 0.14 j»i P(A) 

•* 

= 0.25, P(B) =0.05 X/fcA/ 1 £/^ B j»\ A 

(6) 



P(AU£) = JW 


(A) 0.61 

(B) 0.16 

(C) 0.14 (D) 0.6 



6 (J~ (sample) ^<£.^120 

(7) 



1 4'> jfy 


(A) jo 

(B) 0 

(O ^ (D) f 
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J,i P(A) = ^P(B) s L B J»\ A A (8) 




P(A) = Af5 = AUfi 

<A>1 

(B)| 

P)f 

P)f 

p(aubuc) yu* c vji b 

: < A (9) 

(A) || 

(B » I? 

< c >£ 

(D)l 

P (B Uii A 

= ik P(A) = 0.25 ,P(B) = 0.50,P(An£) = 0.14 J\ (10) 

(A) 0.39 

(B) 0.25 

(C) 0.11 

(D) 0.24 

3 4 5 Ujjflf? (11) 




ij & l Jj/d- l/I 

<*>& 

< B >TT 

< C >ET 

P)f 

< A >i 

(B)| 


(12) 

(C)l 

pj f 


(Prime Number)L <£_ t* U b^ (13) 



(Composite Number) 

(A) 1 

(B)0 

(Of 

(°)f 

<A) 8 

(B>J 


'-& (14) 

(Of 

(i)| 


(J&l 

(ace) ififjtr 52 (15) 

< A >fj 

to j± 

< c >tt 

< D >n 



&WL.XA 53 l*Z 53 (16) 

(A) f 

(B) | 

(O f 

P)y 



yij$ 53 

J> 1 jljl 53 07) 

(A) y 

(B)| 

(O y 

P) 0 


(queen of hearts) (j 0 JjAc^ (Jj? 52 (18) 

™-k 

(B)f 

(Qif 

®>£ . 




B)(19) 

(A) 1 

(B) 0 

(C) 100 

P) 0.1 


(A) i (B) f (C) 1 (D) 0 
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1.1 cr* 

2. (i) A (ii) 0 3. (i) {b, c} (ii) 0 (iii) {a, e,f, 5 } 

4. (i) {2,4,6,7, 8,9} (ii) {4,6} (iii) {4, 6, 7, 8,9} 

10. {-5, -3, -2}, {-5, -3}, 

1.2 Cr 

2. : <£- £. Ur (iv)i^. (i) 

(i) A'u(An£) or (A\5)'(ii) (Anfi)u(AnC) (iii)A\(fiUC) (iv)(Anfi)\C 

5. (i) {12} (ii) {4,8,12,20,24,28} 


1.3 Cr' 


1 . 

300 2. 430 

3.35 

5. 

100 

6. 30% 


7. 

(i) 10 (ii) 25 

(iii) 15 

8. 

(i) 450 

(ii) 3550 

(iii) 1850 9. 15 



(ii) 


1.4 Ct 



1. 

(i) 


2. JlU 

=0,2, 3,4 

,5}; ^={1,3,5,7,9} 

3. 

(i) 

(ii) 

JVj*' 

(iii) 

CfCnj)/. j>\ wX<-«4 

4. 

(i) 

(ii) 

4* 

(iii) + 


(iv) 

5. 

a=- 2, b = -5, c 

= 8, tf=-l 

6 

- H 

- l,l,y} A-A 

7. 


8. (i) 12 L 14 

(ii)13 L 

15 9,a = 9, 6 = 15 


10. (i) /= {(5, - 7),(6, - 9),(7, - 11),(8, - 13)} 

(ij) JlU ={-11,4,7,-10,-7,-9,-13} 

(iii) = {—7, — 9, — 11, — 13} (iv) one-one function 

11. (i) (ii) (iii) (iv) (v)<£_J* li» 


X 

-1 

-3 

-5 

-A 

f(x) 

2 

1 

6 

3 


13. {(6,1), (9,2), (15,4), (18, 5), (21,6)} 



6 

9 

15 

18 

21 

/(*) 

1 

2 

4 

5 

6 
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sinsu'trrf 

















14. {(4,3), (6,4), (8,5), (10,6)} 


X 

4 

6 

8 

10 

m 

3 

4 

5 

6 


15. (i) 5 (ii)16 (iii) —32 (iv) y 16. (i) 23 (ii) 34 (iii) 2 

1.5 T 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

A 

C 

C 

A 

A 

B 

A 

B 

B 

B 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

A 

B 

C 

D 

A 

D 

D 

B 

A 

C 




1 (i) -f.Ql 

2 (i> 

{t 17’21 

3. 378, 


2.1 lT 

(ii) —27, 81,-243 (iii) 2,-^- 


(ii) -1536,18432 (iii) 36, 78 (iv) -21,57 

4 . 195, 256 5. 1, 1, 1, 2, 3, 5 6.2, 5, 15, 35, 75 

2.2 tf* 

1. A.P:6,11,16,-; 5n+l fa 2. -5, ^=55^ 

3. t 29 = 3 4. f 12 =23«/2 5. ? n = 84 6. (i) 27 (ii) 34 

8. t 21 = 109 9. n = 10 10. 7 11. Ju-U^: 100, * 15 = 2200 

12. 2560 13. 10,2, -6 or -6,2,10 14. 2, 6,10 or 10, 6, 2 16. A.P., ?91,500 

2.3 Cr ' 

(ii) r = 5 U~ G.P. (iii) r = \ G.P. 


1. (i) r = 2 Ut G.P. 
(iv) r= j 2 G.P. 

2. — 2 7 3.2,6,18,- 

7. r = 5 


(v) r = ^ Jt G.P. (vi) ^u^G.P. 

4 ii-L. 

• 3 > 9 * 27 ’ 


5. (i) n = 8 (ii) n = 11 6. n = 5 

:-|,l,-|. (or) y, 1, y. 9.18,6,2 (or) 2,6,18 
10. 4,2,1(1)1,2,4 11. 1,3,9,-.(i) 9,3,1,- 12. ?1000(|^-) 12 13. ?50,000X (^-)’ 

2.4 CT 


8 r — — 1 2l 

2 “ 5 


15 


1. (i) 2850 (ii) 7875 2. 1020 3. (i)260 (ii) 375 4. (i) 1890 (ii) 50 5.-3240 

6. + + Jf + - 7. 8 terms 8.55350 9.740 10.7227 11.36 

12.13995 13. U J 15 14. A.P., ^37,200 15. 

16. 156 times 20. u%l 1225 
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>• 


2.5 S' 

2 - s «=i[> - (i) 27 ] 3 - © 765 ® f o' 1 -1) 


0) ’ In’ * («) ^-(10 20 - 1)-^ 5.(i) n = 6 


w = 6 6 -fl 1 -(y 


0.9 

7. 3 + 6+12 +... 8. (i)|f-[lO”-l]-f (ii) 

_5(4_^l) 1023 iljJtSuy' 



9 *15= 


11. r = 2 


2.6 Cr 

1. (i) 1035 (ii) 4285 (iii) 2550 (iv) 17395 (v) 10630 (vi) 382500 

2. (i) £=12 (ii) k=9 3.91 4.29241 5.3818cm 2 6.201825cm 3 

2.7 £r* 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

A 

D 

C 

D 

D 

A 

B 

B 

B 

B 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

B 

A 

B 

D 

A 

B 

B 

A 

C 

A 


ijl -3 

3.1 cr 

3. (3,2) 4. (i.i) 5. (1.5) 

8. (2,1) 9. (5,1) 10. (6,-4) 

3.2 S' 

1. (i) (4,3) (ii) (0.4,0.3) (iii) (2,3) Pv)(j*j) 

2. (i) 23,7 (ii) ? 18,000 14,000 (iii) 42 (iv) ?800 (v) 253cm 2 (vi)720km 

3.3 Cr* 


1. (4,|) 2.0,5) 

6 <23’If) 7 < 2 ’<> 


1 (0 4,-2 (ii) (iii) f, 


(V) yisT - /I? (vi) y, 1 


(vii) 7rvr 


2. (i) a: 2 —3a: +1 (ii) a: 2 — 2* + 4 (iii) x + 4 

(v) a: 2 - + 1 (vi) a: 2 — y — 4 (vii) “ y “ y 


(iv) 0,-2 
(viii) -13)1 

(iv) X 2 — Jlx + y 
(viii) x 2 — J~3x + 2 


3.4 CT 


1. (i) x 2 +2x —1,4 


(iv) X 2 — yA: + y, - 
(vi) X 3 - 3/- 8 * + ^-, 

^ 5 


(ii) 3 a: 2 —11a: +40, — 125 (iii) 2 + x —2x, 2 

(v) 2 X>-f-jx + §,-j£ 


2. a = - 6, b = 11, 


3. 


p=-2, q = 0, 


^ - 10 
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3.5 

l.(i) (jc — 1)(jc + 2)(jc — 3) (ii) (x-l)(2x + 3)(2x-l) (iii) (x - l)(x - 12)(x -10) 

(iv) (x - l)(4x 2 - x + 6) (v) (x - l)(x - 2)(x + 3) (vi) (x + l)(x + 2)(x + 10) 

(vii) (jc — 2)(jc — 3)(2jc +1) (viii) (x — l)(x 2 +x — 4) (ix) (x — l)(x +1 )(x —10) 

(x) (x - l)(x + 6)(2x + 1) (xi) (x - 2)(x 2 + 3x +1) (xii) (x + 2)(x - 3)(x - 4) 

3.6 cr 

1. (i) lx 2 yz (ii) x 2 y (iii) 5c 3 (iv) Ixyz 

2. (i) c — d (ii) x — 3a (iii) m + 3 (iv) x + 11 (v) x + 2y 

(vi) 2x+l (vii) x — 2 (viii) (x - l)(x 2 + l) (ix) 4x 2 (2x + 1) (x)(a- l) 3 (a+3) 2 

3. (i) x 2 —4x + 3 (ii)x+l (iii) 2(x 2 +l) (iv) x 2 + 4 

3.7 CT 

1 . x y z 2. 12x y z 3. a b c 4, 264a be 5, a 

6. x;y(x + ;y) 7. 6(a-l) 2 (a+l) 8. 10xy(x + 3y)(x - 3y)(x 2 - 3x;y + 9y) 

9. (x + 4) 2 (x-3) 3 (x- 1) 10. 420x 3 (3x + yf (x - 2y)(3x + 1) 

3.8 f 

1. (i) (x-3) (x-2) (x +6) (ii) (x 2 +2x + 3)(x 4 + 2x 2 + x + 2) 

(iii) (2x 2 + x — 5)(x 3 + 8x 2 + 4x — 2l) (iv) (x 3 — 5x — 8)(2x 3 — 3x 2 — 9x + 5) 

2. (i) (x+l)(x+2) 2 (ii) (3x - 7) 3 (4x + 5) (iii) (x 2 -;y 2 )(x 4 +x 2 y 2 + y 4 ) 

(iv) x(x + 2) (5x+1) (v) (x-2)(x-l) (vi) 2(x+l)(x + 2) 

3.9 

1 - (0 fzr (ii) 777 0 «) (*-l) 0 v) ^ + ^ 3+ 9 

(v) x 2 — x + 1 (vi) 2 - — - — (vii) x ~ } (viii) (x + 3) 

x + 2x + 4 *+ 1 

(ix) 777 (x) 1 (xi) w ^ i ) (xii) (x_2) 

3.10 & 

'• 0 ) 3, (ii) f±| (iii) (iv) ^ (v) (vi) 1 

2 . (i)^(ii) fff i)^ (v,i) frl 
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3.1! f* 


1 . (i) x + 2x + 4 
x + 1 


(v) 


x- 2 


2 2x ~l~ 2x ~l~ 5 
x +2 


1 . (i) U\ab 4 c 5 \ 
(iv) \x + y\ 


(ii) 

(vi) 

3. 


x + 1 
4 

x + 4 


(iu) 

(vii) 


2(x + 4) 

x + 3 

2 


(iv) 


5jc — 7x + 6 

2 x- 1 


4. 


x + 1 
1 


x — 5 
(viii) 0 


3.12 f' 


(ii) —171 (a -b) 2 (b cf 


11 

2 

X 

9 

y 


(iii) I*-111 

(g + b) L (x - yY(b - c)' 


(vo f 


(x + y) 2 (g - bf{b + c) 5 


2. (i) | 4 jc — 31 


(iv) 


x 2 + \ 

X 


(ii)| (x + 5)(x - 5) (x + 3) | (iii) 12x - 3y - 5z \ 

(v)| (2x + 3)(3x - 2)(2x + 1) | (vi) | (2x - 1 )(x - 2)(3x + 1) | 


3.13 T 

1. (i) |x 2 — 2x + 31 (ii) |2x 2 + 2x+ l|(iii) |3x 2 -x+l| (iv) |4x 2 -3x + 2| 

2. (i) a=-42,b = 49 (ii) a=\2,b = 9 (iii) a = 49,b = -70 (iv) a = 9, b = -12 


3.14 f '‘ 


1 . {-6,3} 2. {-j,3} 

M-M) 

1. (i) {-7,1} 

0 v){*fM^)} 

2 . (i) {4,3} OOjj.j} 




3.15 f' 
(U) 


5 - H 2 } 

'0.{7,f} 

(iii) {-3,i} 


(v) {/3~, 1} (vi) {-1,3} 




2 bb_\ 
3a’ a) 


(V) {!,<«} (vi) {^.^} (Vii) (9 +/T69) , (9-/769) (vjjj) 

3.16 f' 

1. 8 i 1 2. 9 6 3. 20 m, 5m or 10m, 10m 4. \m 

o 2 

5. 45km/hr 6. 5 km/hr 7. <> 49 , 1 8. 24 cm 

io. ^ i#/ i is*/20 




9. 12 days 
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-Amnm 































3.17 


1 (i) («) 

2. (i)^- (ii) ±3 

1 0) 6,5 (ii) -J,P 

2. (i) x 1 - 7*+ 12=0 

3. (i)f w4 

5. 4x —29 x+25 =0 

8. (i) x 2 — 6x + 3 = 0 

9. x 2 + 3x — 4 = 0 


(iii) (iv) (iiUvjiJ? (v) (vi) 

(iii) - 5 or 1 (iv) 0 or 3 

3.18 CT 

(iii) f,0 (iv) 0,-f- 

(ii) x 2 — 6x + 2 = 0 (iii) 4x 2 — I6x + 9 = 0 

(Ui) f 4 . i- 

6. x 2 + 3x + 2 = 0 7. x 2 — 1 lx +1 = 0 

(ii) Tlx 2 — l&c +1 = 0 (iii) 3x 2 — 18x + 25 = 0 
10. it =-18 11. a = ±24 12. P = ±3/5" 


3.19 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

B 

C 

A 

A 

C 

D 

B 

C 

C 

C 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

D 

B 

A 

A 

A 

D 

D 

D 

B 

C 

21 

22 

23 

24 

25 






D 

A 

C 

C 

A 







1. 


400 500 \ 
200 250 
300 400 / 


l/^-4 

4.1 


/ 400 200 300 \ 
1500 250 400 / 


3x2,2x3 


3. (i) 2x3 (ii) 3x1 (iii) 3x3 (iv) 1x3 


2 . 

(v) 4x2 



(6 8 13 ) 


4. 1x8, 8X1, 2x4, 4x2 


5. 

6 . 

8 . 


1 X30,30X 1, 2X 15, 15X2, 3X 10,10X3, 5X6,6X5,10X 1,1 X 10, 15X 1,1 X 15 


(i, (2 4 ) 00 ( 3 °) (U0 


0 

1 


1 

3 

0 


& 

7. (i) 


(i) 3 X 4 (ii) 4,0 (iii) 


f 

1 

2 

3 


1 1 


r l 9' 

2 


2 2 

1 

(ii) 

0 2 

3 


1 1 

2 


U 2 J 



(iii) 
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1. x = 2, y = — 4, z=— 1 


3. 


-1 2 ) 
16 - 6 1 


14 3 
14 5 


4.2 Or' 

2. x = 4, y = — 3 

5. ( ° - 18 ) 
33 - 45 


6. a = 3, b = -4 


7. X = 


2 

5 

12 ' 
5 

V — 

r 2 

5 


_H 

3 

5 * — 

14 

-2 

5 



, 5 

> 


11 . 


TV 

DVD Video 

CD 


55 

27 

20 

16 1 

store I 

72 

30 

25 

27 

store II 

47 

33 

18 

22 ) 

storelll 


8. x = -3, -3, y = -1,4 


12 . 


T V ✓ 

5 5 \ 

10 10 / »/&>) 


1. (i) 4X2 (ii) £ (vs f 

2. 0) (6) (ii) ( 2 ® ^ ("22 “I ) (iV> ( 

1750 \ I day 

II day ( 5000) 4. x = 3, y = 0 


4.3 or 

(iii) 3x5 

(-40 64 
22 


(iv) 2X2 

12 -42 

-6 21 


160Q 
\ 1650 / III day 

15 4 


5. x = 2, y = — 5 


7. AB = 


ft 0; 11. --3.5 

4.4 or * 


1 

2 

3 

4 

5 

6 


8 

9 

10 

D 

D 

A 

D 

B 

D 

B 

C 

C 

A 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

B 

D 

D 

B 

C 

B 

A 

C 

B 

D 


l.(i) (-2,1) (ii) (0,2) 
4 (2,-2) 6. (-24,-2) 


10. (-3,-|), (-2,3), (-l,f) 
12. 5 : 2 yy>(3vi>*l (0,^-) 


-5 

5.1 

2.(0 (5,-2) (ii) (2,-1) 3. (-12,8) 

7. (-2,3) 8. (-6,-3) 9. (-1,0), (-4,2) 

11. 4 : 7 


o. 7M yi3,7M 


5.2 


1. (0 3 sq. units (ii) 32 sq. units 

2. (i) a =-3 (ii) a = ^- 


(iii) 19 sq. units 
(iii) a = 1,3 
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yinswtrrs 





























3. (i) (ii) (iii) 

4. (i) k=l (ii) k = 2 (iii) k = y 

5. (i) 17 sq. units (ii) 43 sq. units (iii) 60.5 sq. units 7. 1 sq. units, 1:4 

5.3 S" 


1 . 

(i) 45° 

(ii) 60° 

(iii) 0- 

2. (i) 

1 

v/T 

(ii) 

13 

(iii) t^A 

3. 

0) 1 

(ii) -2 

(iii) 1 

4.(i) 

45° 

(ii) 

30° 

(iii) tan# = 

5. 

1 

2 

6.(i) 0 

(u) C>J 

(iii) 

1 

7. 

/I, 0 

10. a = -1 

11. 

b = 6 

12. — 9- 
10 

i 3 . n., - 

13 - — 
4 

14. 


1 

12’ 

4 9 

5’ 2 


5,4 Cr' 


1. y = 5,y = -5 2.y = -2,x = -5 3. (i) 3x + y — 4 = 0(ii) J~3x — y + 3 = 0 

4. x - 2y + 6 = 0 5.(i) ^1^ 1 , sP *-y 1 (ii) dtit* y, ^-y 0 

(iii) d4C2 , ^ (iv) ^ -y 


6. (i) 4x + y — 6 = 0 
8. (i) * — 5y + 27 = 0 

11. (i) 3x + 2y — 6 = 0 

12. (i) 3,5 (ii) -8,16 


(ii) 2x — 3y — 22 = 0 
(ii) x + y + 6 = 0 

(ii) 9x — 2y + 3 = 0 

(iii) —f-.-j. 


7. 2l-2/J> + (3/?-7) = 0 
9. 6x + 5y — 2 = 0 

(iii) 15* — 8y — 6 = 0 
13. 2x+3y- 18 = 0 


14. 2x + y — 6 = 0, * + 2y — 6 = 0 15. * — y — 8 = 0 

16. * + 3y — 6 = 0 17. 2* + 3y — 12 = 0 18. * + 2y — 10 = 0, 6* + lly — 66 = 0 

19. x+y—5=0 20. 3* — 2y + 4 = 0 


5.5 

1. (i) —y (ii) 7 (iii) y 4. a = 6 5. a = 5 6. p = 1,2 7. A=-y- 

8 . 3* — y — 5 = 0 9 . 2x + y = 0 10. 2x + y — 5 = 0 II. x + y — 2 = 0 

12. 5x+3y + 8 = 0 13. x + 3y-7 = 0 14. x — 3y + 6 = 0 

15. x — 4y + 20 = 0 16. (3,2) 17. 5 units 18. x + 2y — 5 = 0 


19. 2x + 3y — 9 = 0 

5.6 i T 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

C 

B 

A 

D 

A 

B 

D 

A 

D 

C 

C 

B 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


C 

C 

C 

D 

B 

B 

D 

A 

A 

B 

B 
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-6 

6.1 

l.(i)20cm (ii) 6cm (iii) 1 2. 0) No (ii) Yes 3. 7.5cm 4. 10.5cm 

6. 12cm, 10cm 9. (i) 7.5cm (ii) 5.8cm (iii) 4 cm 10, (i) Yes (ii)No 11.18 cm 

6.2 & 

1. (i) x = 4cm, y = 9cm (ii) x = 3.6cm > y = 2Acn\ z= 10cm (iii ) x = 8.4cm y = 2.5cm 

2. 3.6m 3.1.2m 4. 140m 6.6cm 7.64 cm 2 8. 166.25 cm 

9. (i) (ii) ^ 10. 6.3 km 2 11. 72 cm 12. 9m 

13. (i) A XWY, AYWZ, AXYZ (ii) 4.8m 

6.3^ 

1.65° 2.(i)4cm (ii)12cm 3. (i) 12 cm (ii)12cm 6.30 cm 

6.4 CT 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

B 

B 

A 

D 

B 

C 

B 

D 

B 

B 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

D 

D 

C 

D 

D 

A 

B 

B 

D 

C 


"T> 

-7 

7.1 CT 


1 (i)^ («) J 

7.2 Cr ' 


1. 1.8m 2. 30* 3. \J& 4. 174.7 m 

7. 5 6m 8. 1912.40m 9. Wjlm 10. 1.098m 

12. Yes 13. 87 m 14 . ^ 3 15. 3464 km 

17. 60 m; 40 JT m 18. 90m 

7.3 or 

5. 40 cm 6. Crow B 

11. 19/3m 

16. 40 m 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

B 

C 

C 

A 

A 

B 

A 

A 

C 

B 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

B 

C 

A 

D 

C 

C 

D 

B 

B 

D 
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Answm 






























1. 704 cm 2 , 1936 cm 2 
4. ? 2640 
7. C, :C 2 =5:2 

10. 550 cm 2 , 704 cm 2 
13. 23.1 m 2 
17. 4158cm 2 


L** ^8 

8.i 

2. h = 8 cm, 352cm 2 
5. r = 3.5 cm, h = 7 cm 
8. 6127rcm 2 

11. h = 15 /Tern, / = 30 
14, 10.5 cm 


18. 


15. 301 y cm 2 
C i: C 2 =9:25, TyT 2 = 9 : 25 


3. h = 40 cm, d = 35 cm 
6. h = 28 cm 
9. 3168 cm 2 

cm 12. 1416 cm 2 

16. 2.8 cm 


19. 44.1 k cm 2 ,57.33 x cm 2 20. ? 246.40 


8.2^ 


1 18480 cm 3 

2. ^38.5 

3.4620 cm 3 

4. 

r = 2.1 cm 

5. V i :V 2 =20:27 

6. 10 cm 

7.4158 cm 3 

8. 

7.04 cm 3 

9. 8800 cm 3 

10. 616cm 3 

11. 5cm 

12. 

1408.6 cm 

13 ycm 3 

14. 2i/Ucm 

15. 8 cm 

16. 

2.29 Kg 

17. 3050ycm 3 

18. 2887rcm 2 

19. 718ycm 3 

20. 

1: 8 



8.3 



1. 11.88 tt cm 2 

2. 7623cm 3 

3. 220 mm 2 

4. 

1034 sq.m 

5. 12 cm 

6. 12.8 km 

7. 2 cm 

8. 

1 cm 

9. >*1386 

10. 3 hrs. 12 mins. 

11. 16cm 

12. 

16 cm 

13. 

14. i.i/10 

15. 70 cm 



16, r = 36cm, l = 12 7l3 cm 

17, 11m 




8.4 Jr 


314 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

B 

C 

A 

A 

B 

C 

A 

B 

D 

C 

C 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

D 

D 

B 

D 

B 

C 

B 

D 

A 

D 

C 


_io 

10.1 cr" 

2 . (i) {—2,2} (ii) {-2,5} (in) {5,1} (iv) {-1,3} 

3. {-1,5} 4. {-2,3} 5, {-2.5,2} 6. {-3,5} 7. 

10.2 Or* 

1. 120 kms 2. (i) ?105 (ii) 11 note books 3. (i)y = 8 (ii) jc = 6 

4. (i) A: =15 (it) ?45 5. y = 4;x = 2 6. 24 days 
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cWr ,11 
«* 

11.1 T 

1. (i) 36,0.44 (ii) 44,0.64 2. 71 3.3.38 kg 4. 2/5,20 5. 3.74 

6.(i)5.97 (ii) 4.69 7. 1.107 8. 6.32 9. 15.08 


10. 54.19 11. 36.76, 6.06 12. 416, 20. 39 

15. 25 16. 20.42 17. 12 

20. A 

11.2 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

D 

A 

C 

B 

D 

C 

C 

B 

A 

D 

11 

12 

13 

14 

15 






D 

B 

C 

D 

B 







13. 4800,240400 14.10.2, 1.99 
18. 5.24 19.1159, 70 





-12 

12.1 



i. j_ 

10 

2 - i 

3 - T 

<4 

5 - ! 


« 0) 1 

oof 

« f 

7. (0 f 

oof 

(“O J 

8. (0 1 

00 f 

(Of 

(“>f 

,# 4 

it (0 J 00 J 

12 (0 j 

oof 

13 — 

3 

“4 

is. 4- 

o 

16. 12 

n.(0§ 

(‘Of 

18. (i) 1 

(ii) 3 

19- (0 f 

“Of 




12.2 



'• i 

2. — 

20 

3. (i) f 

oof 

4 i. 

9 

3 * 

6 - 1 

7 1 

8 - 10 

’ t 

10 — 

13 


H ' 13 

12. f 

13 f4 14.(00.45 

(ii) 0.3 

«■ if 


12.3 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

C 

D 

B 

A 

A 

B 

A 

A 

D 

A 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

D 

C 

C 

B 

B 

C 

D 

A 

A 

B 
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(<j&L£ui?0 &tWyQjP 


f(2x) = 3 Mtj • m= f=f x*-i./, ( i 

[x = 3 j (-V - 1) (x - 2) (x - 3) Cv - 4) = 15 : c-j A (2 

^UA.Pw£i^4l/W r V!log 10 (2' + 3)^log 10 (2'-l)<log 10 2 LLod/6x (3 
(jc = log 5 2 : i-JiO 

85 15 tfiJ'IrfUjljlr JlMlifjLt- t G.P jft (4 

14r - 17r - Mr - Mr +14 = 0. />/&& 

b 2 „ = A, _, b n + , ,n>l ■J/toU/'/tf. G.P wfi {b„} (5 

16, 21,.... Vil 17, 21,.... ±±rdyjj)Mj% (6 

a = a "-^ a " +1 , n > i A.P {«„} ;iyJiv4<L & (7 

sirfia + cos^a + 3sir?acos^a = 1 J'iJ'&Jt (8 

sinA: +^cosa: _ + tan 2 a: + tanx + 1. (9 

cos ac v 

fe*J"V 3 c^va! 4 ( 10 

(23 : bJj?) 


(1210 : 1 4 (11 


1 . ^ 1 


<yJ°±c x(1 + ^ 2 + c 2 -a 2 )(a + &+c) -2 (12 


1 1 


2fcc 


a b + c 

a + b + c < 0 j)L<z-jtf (Real root) jjpiJZ{}A( ax 2 + bx + c = 0 (13 

'< L £. JrHtS x y fly r) jc(x) = 0 f\ : (sign) (^Y c .» 

(-<z~0C (sign) 

(x> 1 : ,-JiO ^ = /_^ + 6 > °' J’bXfSi/^ x twjfyl/ (14 

(jc =15: wJiO l+fl + fl + ••• + a =(1 + a)(l +aXl+^ 4 )(l+a) ; (15 

\JIjmL 1 *2 _ 5 * + 2 = 0 c^bU* jc 2 va< ;q Jl£ °h ~ + ^ % ~ ^2 : iJ^yf (16 

120 ^ 3ac 2 + 5x,^ + 3* 2 

73 cosecg — cotg - sing + cosg + sec . Q ' ~ 1 = - 1 :,/MV(\l 

COS Ct Oin/v W W v 


(Ans: -%£-) 


sin <2 
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(<f- 36 jl^ifjPil:^) 

2— J tk. cl 30 (19 

>b*t^/ 18 45 4/5 6&;(jl 

(^ 120km >1>G/^I/*/ 30/ ^ ■ UJ !) 

cos^O - 4cos40 + 8cos^0 = 4 Sif^zs. l?iW sin0 + sin^O + sin^O = 1 ^ (20 
/ 2 m 2 (/ 2 + m 2 + 3)= 1 J'if&.tfyi seed- cos# = m, js\ cosec# - sin# = / f\ (21 
1000 y 30° 45° (22 

Ju7 60° 

(1,-1) Vil (3,4) t/lv£ Jj)V<£<Lt /^tf (23 

(MH(-H) ' 

(6 : UJ!) ? 126 ^jLj\j>\<^ 128 

* H £ £ 

B A JwL<£_(jfe ^jljy A J^y£^8>l?£Jvt>iJ^ (25 

-<£_ bcot tan 

99 ^Jl>lZl(/L^ 40ft X 20ft (/l^(/wiJ(rU(i^lXl (26 

( (n + lKn + 2) ) (!+§)(!+ §-)(l + f)---(l + f). 1^(27 

2r r (28 

bZL c l 'f/£-oA&ijL^frJ'^s^l£^j*j£ { 2\ e£. cL- / >>*£ 1?1^-jTi/' 
L^^y^(J'*(J^(J^l/8y6y^vycJL<i_^l 8 /A_i^K'LTjy1/;ju.iT (29 
^d'-^J/t^y £^wCi^U xj j (J IfLTj/f vj L <£_ {jJi/s Q# 

V ( V H ♦ ♦ / *• x £ V M y 

(^•^/ 192 V3 : wt*0 
_<£_ 76rccm2 


1 2 3 

— + — + — 4 - 

2! 3! 4! 


+ 


« 


(« + l)! 


= 1 - 


1 


(n+1)! 


SJ&& (31 


n! = lx2x3x...x n 
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S£ 2:30 
100 : {/A 




X : 


^Sl/j I* yj V-.&js'S'Lit 


* 

jsi} 

*• !?• 

19 

£1* 

♦ 

31 

l^f 

23 


27 


100 



i s^lystiSu** 3 Su^y' 

* ** 



D-cT^ 

(VLA) 

C-if* 

•®4i£c 

(LA) 

B-s? 6 

/* 

(SA) 

A-c^ 

A* 

(VBA) 

jVlr' 

36 

2 

9 

10 

15 

jUPJUi*<r' 

100 

20 

45 

20 

15 

t/vt 

2.30 

if 
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65 

35 

20 

c3.j 
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28 
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** 



<=- Je 


i " * 

A 

1 

15 

15 

15 

B 

16 

30 

16 

hjs\< z~Injb 30 

v 

10 

C 

31 

45 

16 

-*Vif V 

9 

D 

46 

2 

-^6 V 

1 

47 

2 

-fVif V J'*? 

1 




y * • ♦ 

♦ * 


t/vljL? 

1 mark 

2 marks 

5 marks 

10 marks 

1 


i 

2 

2 


15 

2 

Jcbjlyiy^jUlJ? 2 

2 

1 

2 


14 

3 

-3 

2 

2 

3 


21 

4 

iT^-4 

1 

2 

1 


10 

5 

-5 

2 

2 

2 


16 

6 

~V-« 

2 

1 

1 


9 

7 

d^-7 

2 

2 

1 


11 

8 

.8 

1 

2 

2 


15 

9 

-9 




2 

20 

10 

cLCy -10 




2 

20 

11 

clvl? -11 

1 

1 

1 


8 

12 

^<-12 

1 

1 

1 


8 

Total 


15 

16 

16 

4 

167 
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k-^> 

(i mark) 

B-^> 

'2 marks) 

C-^ 

(5 marks) 

D->> 

10 marks) 

At&M 

jA 


— 

6 (2) 

6 (5) 

1 (10) 

52 

31 


10(1) 

8 (2) 

8 (5) 

3 (10) 

96 

58 


5 (1) 

2 (2) 

2 (5) 

— 

19 

11 


15(1) 

16(2) 

16(5) 

4 (10) 

167 

100 




A-c^ 

15 f*l7 (1 

7 vj< 6,5,3,2 ^lH>" 5 Jl_^ jK^o^^OOjj^Jlr' 10 cl~ ijZ&lilr' 15 (2 

Juju's JPjflifJfr ‘i/t’ <CwiX 

B-c^ 

-CjyliL-^zC^y' 9 16 (1 

JsrfS V *£-&>? 30 ji^y’^\Jfi%M\\*C&tor‘ 8 14 jlEcI (2 

- jx ^ i ill*' 14 (3 

-L.\J*cL.\jL\JP*&Wr 8 vjlc-(jfiL/Vl>utD(^ 6 c-jZ&Ny 14 (4 
±J&i)\S £_ 8 vj) 5,3,2 2)-?.y t jZ 30 /^Jb" (5 

9 16 (I 
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